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ABSTRACT 
 
The worldwide aerospace industry is often characterised by major delays in development and 
delivery of large aircraft programmes. Suppliers often suffer financial losses and reputational 
damage as a result of underestimating project risks. 
 
This research investigates the quality of project risk management within one of the players in 
the South African avionics industry, Saab Grintek Defence (SGD). The research investigates 
the knowledge level, application of risk management principles and behaviour of project 
teams within SGD. 
 
The research study concluded that the quality of project risk management within SGD is of an 
average standard. The main contributor to project risks in SGD is time risk, followed by 
human resource risk.   
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CHAPTER 1 
 
INTRODUCTION  
 
1.1. Background 
 
Aerospace comprises the atmosphere of Earth and surrounding space. Typically the term 
is used to refer to the industry that researches, designs, manufactures, operates, and 
maintains vehicles moving through air and space. Aerospace is a very diverse field, with a 
multitude of commercial, industrial and military applications (Wikipedia 2008).  
 
1.2. Characteristics of the aerospace industry and aerospace programmes 
 
The aerospace industry is a multibillion USD industry characterised by government-to-
government deals and a high level of political interference with the award of contracts. 
 
Some governments will not allow suppliers from other countries access to their IP and 
design information. One example is that non-NATO country suppliers find it difficult to 
compete with NATO country suppliers on certain contracts because they are not allowed 
access to certain NATO specifications like TEMPEST (a NATO standard for the control of 
secure speech in communication systems).  
 
Aerospace programmes are long-term programmes. Sales cycles are particularly long 
because of government spending cycles and the large investments required. Aircraft 
manufacturers typically require through-life support of supplied systems and products for 
the life-cycle of the aircraft, which is typically 30 years. This includes requirements for 
spare components and component obsolescence management as well as continued 
improvement activities to improve the quality, safety and performance of the systems and 
reduce costs. Some aircraft manufacturers expect the suppliers to fund their own R&D 
investments and participate in aerospace programmes on a risk-sharing basis that is 
dependent on the future sales of aircraft to generate recurring income. 
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Aerospace programmes are characterised by their “global” nature as a result of 
government policies of local content, technology transfer and offset obligations. 
Programmes include collaboration by many international organisations. In this environment 
of globalisation, intense competition and rising R&D costs, collaboration has become an 
essential means of sustaining technological growth (Barnes 2006:395).  
 
Programmes in the aerospace industry are technically complex endeavours because of 
stringent government regulations. The US FAA and European JAA are responsible for 
regulating the aerospace industry in terms of safety standards.   
 
Organisations like the RTCA develop standards related to the FAA.  The organisation 
functions as a federal advisory committee and develops consensus-based 
recommendations on contemporary aviation issues. 
 
Suppliers to the aerospace industry have the responsibility for product liability insurance. 
The Saab airborne product liability insurance covers claims of up to USD 1 billion. 
Suppliers have to insure themselves against claims for damages due to accidents and 
even for claims for damages due to loss of income if an aircraft is grounded owing to 
failure of a specific system. Consequential damages are not always excluded from the 
supplier’s liability. 
 
The aerospace industry is a well regulated environment. Suppliers to the industry have to 
comply with very stringent quality requirements and are subject to regular quality audits.  
 
1.3. Main players in the aerospace industry 
 
The main players in the aerospace industry are aircraft manufacturers for civilian and 
military applications which include companies like Boeing, Airbus, Sikorsky, EADS, 
Eurocopter, AgustaWestland, BAE Systems, etc. 
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1.4. Typical aerospace programmes 
 
Typical aerospace programmes include the design, development production and through-
life support of aircraft platforms for commercial and military fixed-wing (transporter and 
fighter) and helicopter applications such as: 
 
• Gripen fighter jet. 
• Various Boeing platforms 
• Various Airbus platforms such as A400M, A380 commercial passenger aircraft 
• Agusta Westland A109 helicopter 
• Eurocopter helicopters 
• Eurofighter Typhoon. Europe’s biggest collaborative defence programme involving 
Germany, the UK, Italy and Spain (Farrukh et al 2000:44). 
 
1.5. Avionics 
 
Wikipedia (2008) states that avionics is short for "aviation electronics". It consists of 
electronic systems for use on aircraft, artificial satellites and spacecraft, comprising 
communications, navigation and the display and management of multiple systems. It also 
includes the hundreds of systems that are fitted to aircraft to meet specialised needs. 
These can be as simple as a searchlight for a police helicopter or as complicated as the 
tactical system of an Airborne Early Warning platform. 
 
1.6. Avionics products 
 
Avionics products include the following: 
 
• Communication systems and components such as radio management systems and 
airborne communication management systems 
• Navigation systems 
• Flight data and crash recorders 
• Health and utilisation monitoring systems 
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• Flight management systems 
• Electronic warfare sensors such as radar and missile detection systems 
• Cockpit video recorders 
• Ground support equipment 
 
1.7. Classification of avionics products 
 
Avionics products are typically classified as being intended either for commercial (civil) 
applications such as commercial passenger transport or for military applications such as 
reconnaissance or active operational missions. 
 
A next level of classification is either safety-critical or mission-critical. A failure of a safety- 
critical system (navigation, communication) would force the aircraft to return to base or 
perform an emergency landing. A mission-critical system (weapon systems control/ 
surveillance sensor/pod) failure would force the crew to abort their mission and return to 
base. 
 
The level of software certification is further classified as level A, B, C or D, depending on 
the criticality of the specific system in the overall safety and operational performance of the 
aircraft. 
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1.8. Players in the avionics field 
 
The main players in the international avionics industry include: 
 
Company  Annual 
revenue 
2008 in bn € 
Total number 
of employees 
( 2008) 
Estimated annual 
revenue from  avionics 
products (2008) in M € 
Estimated number 
of employees 
involved in avionics 
projects ( 2008) 
Thales  12,3 68 000 1 800 9 000 
SAFRAN 12 59 000 860 5 880 
Rockwell 
Collins 
3,6 20 000 360 2 500 
Saab 2,5 13 700 200 1 500 
Honeywell 27,5 100 000 8 300 40 000 
Smiths 2,5 22 600 120 1 200 
 
Table 1.1: Main players in the international avionics industry 
 
 
1.9. Project risk management 
 
Smith and Merritt (2002:5) define project risk as the possibility that an undesired outcome, 
or the absence of a desired outcome, could disrupt a project. Risk management is the 
activity of identifying and controlling undesired project outcomes proactively. 
 
Project risk management includes the process concerned with identifying, analysing and 
responding to project risk. It consists of risk identification, risk quantification and impact, 
response development and risk control.  
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1.10. Goal of the study 
 
 
 
 
 
 
1.11. Objectives of the study 
 
The following objectives have been derived from the goal of the study: 
 
• To study the relevant literature on risk and project risk management with specific 
emphasis on the application of risk management principles and techniques in 
complex projects. 
• To investigate the knowledge levels of project teams at SGD regarding the 
application of project risk management principles and processes. 
• To investigate the opinions of project team members regarding the quality of project 
risk management as applied in avionics projects at SGD. 
• To investigate the attitudes of project team members regarding the application of 
project risk management in avionics projects at SGD. 
• To identify areas for improvement in project risk management in avionics projects at 
SGD. 
 
 
1.12. Hypothesis 
 
 
 
 
 
 
 
The goal of this study is to determine the quality of project risk management in avionics 
projects as applied within SGD, one of the South African companies active in the aerospace 
industry. 
 
The motivation for this research is based on the hypothesis that the quality of project risk 
management in avionics projects in SGD is of an average standard and that there is 
significant scope for improvement in the quality of project risk management. 
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1.13. Purpose of the study 
 
The main purpose of this research study is to determine the reasons for the perceived 
average quality rating for project risk management in avionics projects at SGD. 1
 
 
The following components will be researched and analysed to determine if and to what 
extent they have an influence on the quality of project risk management as applied at 
SGD: 
 
• knowledge and experience of project risk management at SGD 
• level of compliance with project risk management best practice 
• attitudes of project teams at SGD regarding project risk management 
 
1.14. Research methodology 
 
This research study can be described as exploratory, historical and ex post facto research. 
Kotler et al (2006:148) describe the objective of exploratory research as the gathering of 
preliminary information that will help define problems and suggest hypotheses. 
 
This research study included both qualitative and quantitative research. The research 
project focused on three target groups, namely senior management, project and 
programme managers and project team members. 
 
Quantitative research was conducted in the form of a questionnaire, the results of which 
were statistically analysed using exploratory statistics. The results are represented 
graphically with the aid of graphs and pie charts. 
 
                                            
1 The initial intend was to extend the scope of the survey to the South African Aerospace industry, but responses from the invited 
companies were poor. After several follow up enquires, only two responses were received from Denel Aviation. These are included for 
reference purposes, as they are not deemed representative of the project management environment at Denel Aviation. 
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The qualitative research consisted of personal one-on-one interviews with current project 
managers and other project personnel.  The results of the interviews were analysed and 
compared with conclusions drawn from the literature review. This analysis and comparison 
are presented in a report from which a conclusion and recommendation are drawn. 
 
1.15. Importance of the study 
 
Programmes such as the aerospace industry initiative have created several opportunities 
for South African companies, like SGD, to participate in international high-profile 
programmes. There are, however, several project-specific risks that should be taken into 
account when exploring new business opportunities or continuing to do business in this 
environment. A lack of understanding of these specific risks often leads to project failure 
with resultant overspending, late deliveries and loss of credibility as a supplier. 
 
Although a lot of research has been done on risk management in general and also on the 
aerospace industry and avionics programmes, no specific research has been done from a 
project risk management perspective on the quality and status of project risk management 
in a South African company active in the aerospace industry, namely SGD. This 
investigation will provide insight into the specific risks associated with projects undertaken 
by SGD. The results of the investigation could be useful to other South African companies 
in the defence industry and other industries. 
 
The product development projects that SGD is involved in are by their very nature complex 
endeavours that usually involve a high level of risk and uncertainty. It is often said about 
defense industry projects: "Risk cannot be avoided, but must be managed." 
 
The root causes of the “average” quality of project risk management in SGD need to be 
identified and investigated and results and conclusions drawn from the analyses used to 
make recommendations on how to improve the quality of project risk management at SGD. 
 
The research report supplies detailed information on the current status of project risk 
management at SGD. This information is extremely useful to the senior management team 
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of SGD, as well as to current and future project managers and project team members in 
that it enables them to 
• understand the process requirements of project risk management 
• supply guidelines for the proper application of project risk management principles 
• identify areas for improvement and training requirements 
 
1.16. Limitations of the study 
 
The main limitation of the this research study is the fact that it was confined to one 
company in the South African aerospace industry and is therefore not deemed to be 
representative of the project risk management status within the industry. There are 
however, in the author’s opinion, many challenges and areas for improvement at SGD that 
are also common and applicable to other companies in the South African aerospace 
industry. 
 
Some of the responses to questions are subjective and represent the personal opinion of 
respondents. It was therefore not practicable to quantify all the responses. All responses 
are, however, included in the report. 
 
1.17. Layout of the research report 
 
Chapter 1 sketches the background to the research study, particularly addressing the 
characteristics of the aerospace’s industry and avionics programmes. A brief description of 
project risk management is included. The goal of the study , to determine the quality of 
project risk management in avionics projects as applied at SGD, one of the South African 
companies active in the aerospace industry, and the objectives, purpose and research 
methodology are discussed. This report on the research study concludes with a 
description of the importance of the research and its contribution to SGD and the South 
African aerospace industry. 
 
As the research was focused on project risk management, chapter 2 includes an 
introduction to the theoretical concepts of project management as an operations approach. 
 CHAPTER 1:  INTRODUCTION  
 
 Page 10                            
 
Specific attention is paid to project management concepts, the PMBOK, the project 
management environment, the role of the project manager, the various organisational 
structures within project management operations as well as project management 
processes and tools. 
 
Chapter 3 focuses on the core theme of the research study, namely project risk 
management. 
The chapter addresses the theoretical aspects of risk and project risk management, 
covering topics like project risk management principles and processes, the objectives of 
project risk management, project risk management models, risk through the project life-
cycle, causes of project failure, the attitudinal characteristics of successful project teams, 
etc.  
 
Chapter 4 contains a part of the literature study in which common project risk management 
challenges faced by organisations in the aerospace industry were identified and provides 
some guidance on how to deal with these challenges. This chapter also goes into detail 
regarding lessons learnt by organisations that are executing aerospace programmes. The 
way project risk management is applied within the industry and the challenges it presents 
are discussed on the basis of case studies and other relevant real-life experiences. This 
part of the literature study is extensively used in the research questionnaire to compare the 
current situation at SGD with the experiences of other organisations in the industry. 
 
Chapter 5 introduce the South African aerospace industry. A general overview of the 
industry is given, including details of the main players, product offerings, major 
programmes, capabilities, etc. The chapter also includes a description of the avionics 
product development process.  
 
Chapter 6 gives an overview of the research methodology and research design, covering 
the theoretical and practical aspects of the research approach as well as giving a detailed 
description of the research design and execution process. 
 
 CHAPTER 1:  INTRODUCTION  
 
 Page 11                            
 
Chapter 7 includes the results of the survey questionnaire, as well as an analysis and 
discussion of results and findings.  These results, and the analysis and discussion of the 
results and findings correlate with the research design and satisfy the stated goal, 
objectives and purpose of this research project.  
 
Chapter 8 summarises the main conclusions derived from the results, analysis and 
discussion of results and findings in chapter 7. Recommendations for the improvement of 
project risk management at SGD and suggestions for future research arising from the 
conclusions of this study are also made in this chapter. 
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CHAPTER 2 
 
AN INTRODUCTION TO PROJECT MANAGEMENT 
 
2.1. Introduction 
 
The focus of this research study is project risk management and it is therefore appropriate 
to begin with a thorough account of the theoretical aspects of project management as an 
operations management approach.  These theoretical aspects of project management are 
used in the survey questionnaire to evaluate the respondent’s knowledge level of the 
project management subject field. 
 
2.2. Project management governance 
 
2.2.1. The PMBOK 
 
Over the past fifty years a considerable body of knowledge has been built up around 
project management tools, skills and techniques. This database of information has grown 
into what is now called the Project Management Body of Knowledge (PMBOK). The 
Project Management Institute (PMI) published the first publication, namely: A Guide to the 
Project Management Body of Knowledge (PMBOK) as a white paper in 1987 in an attempt 
to document and standardise generally accepted project management information and 
practices. The first edition was published in 1996, followed by the second in 2000. In 2004 
the third edition, which included major changes from the first edition, was published. 
Currently, an international panel of experts is working on the fourth edition, which is 
expected to be released in 2009. 
 
The PMBOK is an internationally recognised standard (IEEE STD 1490-2003) that 
provides the fundamentals of project management as they apply to a wide range of 
projects, including construction, software, engineering and automotive projects.  The 
PMBOK is process-based, meaning that it describes work as being accomplished by 
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processes. This approach is consistent with other management standards such as ISO 
9000. 
 
 The purpose of the body of knowledge is to identify and describe best practices that are 
applicable to most projects most of the time. Burke (2007:22) summarises the nine 
knowledge areas as defined by the PMBOK as follows: 
 
• Project Scope Management: This refers to the processes required to ensure that 
the project includes all the work required, and only the work required, for its 
successful completion. It is primarily concerned with defining and controlling what is 
or is not included in the project, to meet the client’s and stakeholders' goals and 
objectives. It consists of authorisation, scope planning, scope definition, scope 
change management and scope verification.  
• Project Time Management: Includes the process required to ensure timely 
performance of the project. It consists of activity definition, activity sequencing, 
duration estimating, establishing the calendar, schedule development and time 
control.  
• Project Cost Management: Includes the process required to ensure that the 
project is completed within the approved budget. It consists of resource planning, 
cost estimation, cost budgeting, cash flow and cost control.  
• Project Quality Management: Includes the process required to ensure that the 
project will satisfy the needs for which it was undertaken. It consists of determining 
the required condition, quality planning, quality assurance and quality control.  
• Project Human Resource Management: This includes the process required to 
make the most effective use of people involved with the project. It consists of 
organisation planning, staff acquisition and team development.  
• Project Communications Management: Includes the process required to ensure 
proper collection and dissemination of project information. It consists of 
communication planning, information distribution, project meetings, progress 
reporting and administrative closure.  
• Project Risk Management: Includes the process concerned with identifying, 
analysing and responding to project risk. It consists of risk identification, risk 
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quantification and impact, response development and risk control.  
• Project Procurement Management: Includes the process required to acquire 
goods and services from outside the performing project team or organisation. It 
consists of procurement planning, solicitation, source selection, contract 
administration and contract closeout.  
• Project Integration: Integrates the three main project management processes of 
planning, execution and control, where inputs from several knowledge areas are 
brought together.  
 
The knowledge areas can be subdivided into four primary elements that determine the 
deliverable objectives of the project:  
 
• Scope 
• Time 
• Cost 
 
• Quality 
 
 
 
The other knowledge areas provide the means of achieving the deliverable objectives, 
namely:  
 
• Integration management 
 
• Human resources management 
 
• Communication management 
 
• Risk management 
 
• Procurement and contract management 
 
2.2.2. ISO 10006 
 
The international standards for project management are reflected in ISO 10006 and they 
are similar in nature to the PMBOK. Guidance on quality in a project’s product-related 
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processes is covered in ISO 9004. The structure of ISO 10006 is similar to the PMBOK in 
that they both describe the following processes: 
 
• Defining the work 
• Building schedule and budget 
• Managing schedule and budget 
• Managing human resources 
• Managing communication 
• Managing change 
• Managing risk 
• Managing metrics 
• Managing issues 
• Managing quality 
 
2.2.3. ISO 21500 
 
A new ISO 21500 publication, “Project Management: Guide to Project Management” is in 
preparation under the leadership of the British Standards Institute and is scheduled for 
publication in 2010. The standard will be prepared on the basis of inputs received from 157 
member organisations in twenty countries. A decision was made by the ISO Technical 
Management Committee in February 2007 to base the new standard largely on the content 
of the PMBOK, 3rd edition. 
 
The work has been divided among three working groups, responsible for the following:  
 
• Terminology 
• Processes 
• Informative guidance 
 
A significant portion of this research study is based on the contents of the PMBOK, which 
is internationally recognised as the authority on project management. 
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2.3. What is a project? 
 
Organisations perform work to achieve a set of objectives. Work generally involves either 
projects or operations, although the two sometimes overlap. Projects and operations share 
some characteristics. For example, they are (PMBOK 2004:5):  
 
• performed by people.  
• constrained by limited resources. 
• planned, executed and controlled. 
 
Operations and projects differ primarily in that operations are ongoing and repetitive while 
projects are temporary and unique. PMBOK (2004:5) 
 
defines a project as “a temporary 
endeavour undertaken to create a unique product, service or result”. 
Kerzner (2006:2) defines a project as a series of activities and tasks that: 
 
• have a specific objective to be completed within certain specifications. 
• have defined starting and finishing dates. 
• have funding limits (if applicable). 
• consume human and non-human resources (ie money, people and equipment). 
• are multifunctional (ie cut across several functional lines). 
 
MSDN (2008) defines a project as follows: An extensive task purposely and collectively 
undertaken by a group of individuals to apply knowledge and skills towards a targeted goal 
which will result in a product, within a certain timeframe 
 
Respondents were asked to define a project in their own words as part of the knowledge 
level questions in the survey form. The Kerzner definition is seen as the most relevant as it 
is the most comprehensive and descriptive definition and was therefore used as a basis for 
evaluating the knowledge level on this aspect. The evaluation was based on key concepts 
and principles rather than on the precise choice of wording. 
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2.4. Main objectives of projects 
 
The main objective of a project is to satisfy the stakeholder’s needs and expectations 
(Burke 2007:22). The knowledge level questions in the survey form include a question on 
the objectives of a project. This aspect of the theory of project management  is seen as 
important, because all stakeholder needs must be understood and a project should aim to 
satisfy these needs. 
 
2.5. Characteristics of projects 
 
 Nicholas (2004:4) 
 
mentions the following characteristics of projects: 
• A project involves a single, definable purpose, end-item, or result, usually specified 
in terms of cost, schedule, and performance requirements.  
• Every project is unique in that it requires doing something different from what was 
done previously. Even in “routine" projects such as home construction, variables 
such as terrain, access, zoning laws, labour market, public services, and local 
utilities make each project different. A project is a one-time activity, never to be 
exactly repeated again.  
• Projects are temporary activities. An ad hoc organisation of personnel, material and 
facilities is assembled to accomplish a goal, usually within a scheduled time frame; 
once the goal is achieved, the organisation is disbanded or reconfigured to begin 
work on a new goal.  
• Projects cut across organisational lines because they draw on the skills and talents 
of multiple professions and organisations. Project complexity often arises from the 
complexity of advanced technology, which creates task interdependencies that may 
introduce new and unique problems.  
• Given that a project differs from what was previously done, it also involves 
familiarity. It may encompass new technology and, for the organisation undertaking 
the project, possess significant elements of uncertainty and risk.  
• The organisation usually has something at stake when executing a project. The 
activity may call for special scrutiny or effort because failure would jeopardise the 
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organisation or its goals.  
• Finally, a project is the process of working to achieve a goal. During the process, 
projects pass through several distinct phases, known as the project life-cycle. The 
tasks, people, organisations and other resources change as the project moves from 
one phase to the next. The organisation structure and resource expenditure slowly 
grow with each succeeding phase, peak, and then decline as the project nears 
completion.  
 
2.6. Examples of projects 
 
Examples of projects include, but are not limited to the following (PMBOK 2004:7):  
 
• Developing a new product or service 
• Effecting a change in structure, staffing, or style of an organisation  
• Designing a new transportation vehicle 
• Developing or acquiring a new or modified information system 
• Constructing a building or facility 
• Building a water system for a community 
• Running a campaign for political office 
• Implementing a new business procedure or process 
• Responding to a contract solicitation 
 
 
2.7. What is project management? 
 
Management techniques referred to as project management have their origins in the late 
1950s, with the first papers appearing in the literature in 1958. Project management was 
defined as early as 1972 (Olsen 1972:12) 
 
as “the application of a collection of tools and 
techniques to direct the use of diverse resources towards the accomplishment of a unique, 
complex, one time task within time, cost and quality constraints".  
The tools and techniques of project management are typically divided into planning and 
control functions. The planning function is a process of preparing for the commitment of 
resources (human, financial and physical) in the most effective fashion. The manpower 
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and facilities required to complete the project are properly balanced and excessive 
demands on the key resources are avoided. The control function is a process of making 
events conform to schedule and budgets by coordinating the actions of all parts of the 
organisation according to the plan established for achieving the objective.  Here the 
manager is concerned with monitoring the expenditure of time and money in carrying out 
the scheduled programme, as well as the eventual quality of the outcome. 
 
PMBOK (2004:8) defines project management as "the application of knowledge, skills, 
tools and techniques to project activities to meet project requirements and satisfy 
stakeholder expectations". In other words the project manager must do whatever is 
required to make the project successful.  
 
The definition clearly identifies that the purpose of the project is to meet the stakeholders' 
needs and expectations. It is therefore important for the project manager to determine who 
the stakeholders are and analyse their needs and expectations to define, at the outset, the 
project’s scope of work and objectives. 
 
Kerzner (2006:3) provides a somewhat more detailed and comprehensive description, in 
which project management is described as the involvement of project planning and project 
monitoring, including such items as:  
 
• Project planning  
o Definition of work requirements 
o Definition of quantity and quality of work 
o Definition of resources needed  
• Project monitoring  
o Tracking progress 
o Comparing actual outcome to predicted outcome 
o Analysing impact 
o Making adjustments 
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Kerzner supplied the following overview of project management: 
 
Figure 2.1:  Overview of project management 
Source: Kerzner (2006:5) 
 
The objective of the figure is to show that project management is designed to manage or 
control company resources on a given activity, within time, within cost, and within 
performance. Time, cost and performance are the constraints on the project.  If the project 
is to be accomplished for an outside customer, then the project has a fourth constraint: 
good customer relations. It is possible to manage a project internally within time, cost and 
performance constraints while alienating the customer to such a degree that no further 
business will be forthcoming. Executives often select project managers based on who the 
customers are and what kind of customer relations will be required. 
 
2.8. Management by project management 
 
Burke (2007:19) argues that the nature of many organisations is changing as a result of 
the increasing use of projects as a means of conducting business.  This management-by-
projects   approach has been used in engineering, construction, aerospace and defence 
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for many years, and now we see other organisations buying into the process. 
Pharmaceutical, medical, telecommunications, software development, systems 
development, energy, manufacturing, educational and service organisations apply the 
management-by-projects approach nowadays. 
 
 The management-by-projects approach encourages the following (Burke 2007:19):  
 
• organisational flexibility 
• decentralised management responsibility 
• a holistic view of problems 
• goal-oriented problem solution processes 
 
Heizer and Render (2004:56) mention that the stakes are high in project management. 
Cost overruns and unnecessary delays occur owing to poor scheduling and poor controls. 
Projects that take months or years to complete are usually developed outside the normal 
production system. Project organisations within the firm may be set up to handle such jobs 
and are often disbanded when the project is completed. The management of projects 
includes three phases: 
 
• Planning: This phase includes goal setting, defining the project, and team 
organisation. 
• Scheduling: This phase relates people, money and supplies to specific activities 
and relates activities to each other. 
• Controlling: Here the firm monitors resources, cost, quality and budgets. It also 
revises or changes plans and shifts resources to meet time and cost constraints. 
 
2.9. The role of the project manager 
 
The most important element of project management is the project manager, a person 
whose single, overriding responsibility is to plan, direct and integrate the work of 
participants to achieve project goals (Nicholas 2004:11). 
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The project manager is the one person in the organisation who is accountable for the 
project and is totally dedicated to achieving its goals. The project manager coordinates 
efforts across the various functional areas and integrates the planning and control of costs, 
schedules and tasks. 
 
2.10. The project manager’s responsibility 
 
The project manager's principal responsibility is to deliver the project end-item within 
budget and time limitations, in accordance with technical specifications and, when 
specified, in fulfilment of profit objectives. Other specific responsibilities vary, depending 
on the project manager's capabilities, the stage of the project, the size and nature of the 
project, and the responsibilities delegated by upper management. Delegated responsibility 
ranges at the low end from the limited influence of a project expeditor (where the real 
project manager is the manager to whom the expeditor reports) to the highly centralised, 
almost autocratic control of a pure project manager.  
 
Although responsibilities vary, they usually include the following (Nicholas 2004: 481): 
 
• planning project activities, tasks and end results, a stage which includes the work 
breakdown, scheduling, budgeting, coordination of tasks and allocation of resources  
• selecting and organising the project team  
• interfacing with stakeholders 
• negotiating with and integrating functional managers, contractors, consultants, 
users, and top management  
• providing contact with the customer  
• effectively using project team and user personnel  
• monitoring project status  
• identifying technical and functional problems  
• solving problems directly or knowing where to find help  
• dealing with crises and resolving conflicts  
• recommending termination or redirection of efforts when objectives cannot be 
achieved  
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Spanning all of these is the umbrella responsibility for integration, coordination and 
direction of all project elements and life-cycle stages. This responsibility involves: 
 
• identifying interfaces between the activities of functional departments, 
subcontractors, and other project contributors 
• planning and scheduling so that the efforts are integrated 
• monitoring progress and identifying problems 
• communicating the status of interfaces to stakeholders 
• initiating and coordinating corrective action  
 
Risk and uncertainty are unavoidable in project environments, and the possibility of 
managerial crisis is at least substantially higher than in non-project situations. The project 
manager has the overall responsibility for the advance planning necessary to anticipate 
and avoid crises.  
 
Most project managers report in a line capacity to a senior-level executive. Their 
responsibility is to monitor and narrate the technical and financial status of the project and 
to report current and anticipated errors, problems or overruns (Nicholas 2004:481).   
 
Pomfret (2008:1) conducted a research study in the North American automotive industry to 
determine whether a relationship existed between a project manager’s leadership 
capabilities and practices and project performance. The research study could not 
conclusively find any relationship between the project manager’s leadership capabilities 
and practices and project performance. Pomfret commented that the absence of a 
correlation could be the result of the sample’s range of performance scores, which may not 
be sufficiently diverse to detect potential relationships. The findings do not suggest that 
leadership is unimportant in automotive product development project management. 
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2.11. The role of the project team 
 
Project management is the bringing together of individuals and groups to form a single, 
cohesive team working towards a common goal. Perhaps more than any other human 
endeavour, project work is teamwork.  Project work is accomplished by a group of people, 
often from different functional areas and organisations, who participate wherever and 
whenever they are needed. Depending on the resource requirements of the project, the 
size and composition of the team may fluctuate, and the team may disband on completion 
of the project. 
 
Grantham (2008), in a research study, investigated hindrances and enabling factors 
affecting the adoption of mandated project management practices. The study addressed 
the reason why project managers may resist adopting consistent project management 
standards, methods and training despite leadership mandates, sustained corporate 
resource commitment, and a centralised project management office (PMO).  
 
Interviews with 35 project management professionals (executives, managers, and 
practitioners) focused on subjects' opinions and perceptions of project management 
consistency, the influence of a PMO and the adoption of mandated change. The data 
illustrate substantial discrepancies among the job roles represented in this study. While the 
reasons for these discrepancies are not entirely clear and require further study, the data 
reveal inadequate alignment among executive strategies, the operations view of managers 
and the task orientation of practitioners.  
 
Question 36 of the survey form asks whether the project organisational structures, 
planning and controls within SGD are compatible with the project situation, the philosophy 
of the project manager and the corporate culture and objectives. 
 
These disparate views concerning project management hinder adoption and absorb 
considerable energy from the organisation. The study also investigated the impact of 
organisational culture. The data support several recommendations for organisations 
desiring consistent project management standards, methods and training. These include a 
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leadership commitment to nurturing an organisational culture that is open to change, a 
project management office staffed with a rotating corps of expert practitioners, and 
organisational training to effectively manage change adoption. 
The elements of organisational culture, project management skills and capabilities, 
organisational training and senior management involvement in process alignment will be 
addressed in the survey phase to determine the status of these aspects at Saab Grintek 
Defence. 
 
2.12. The project life-cycle 
 
Projects are undertaken for the purpose of developing systems, either to create new ones 
or to improve existing ones. The natural life-cycle of systems gives rise to a similar life-
cycle in projects known as the project life-cycle. Each project has a starting point and 
progresses towards a predetermined conclusion during which the state of the project 
organisation changes. Starting with project conceptualisation, projects are characterised 
by a build-up in "activity" that eventually peaks and then declines until project termination, 
the typical pattern shown in figure 2.2.  
 
This activity in a project can be measured in various ways, such as the amount of money 
spent on the project, the number of people working on it, the quantity of materials being 
utilised, the percentage of total organisational effort devoted to it, or the amount of conflict 
generated between project and functional units.  
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Figure 2.2:  Level of activity during the project life-cycle 
Source: Nicholas (2004:89) 
Besides changes in the level of activity, the nature and emphasis of the activity also vary. 
For example, consider the mix of project personnel: During the early stages of the project, 
the users and planners dominate; during the middle stages the designers, builders and 
implementers are in charge, and in the later stages the users and operators take over.  
 
Despite changes in the level and mix of activity, three measures of activity are applied 
during the full span of a project, namely time, cost and performance.  
 
• Time refers to the progress of activities and the extent to which schedules and 
deadlines are being met.  
• Cost refers to the rate of resource expenditure and how it compares to budget 
constraints imposed on the project.  
• Performance refers to specifications and requirements established for the outputs 
of the project (for example, the speed and range of an aircraft, the consumer appeal 
of a new product, the results of polls for a candidate running for office) and how 
they compare to objectives. Ability to meet the requirements is a measure of the 
quality of the project outputs.  
 
Project organisations attempt to meet time, cost and performance requirements during 
successive advances throughout the life of the project.  
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The PMBOK (2004:19) states that because projects are unique undertakings, they involve 
a certain degree of uncertainty. Organisations performing projects will usually divide each 
project into several project phases to provide better management control and appropriate 
links to the ongoing operations of the performing organisation. Collectively these phases 
are referred to as the project life-cycle. 
 
There is general agreement that most projects pass through a four-phase life-cycle 
consisting of the following (Burke 2007:41):  
 
• Conception and initiation phase: The first phase starts the project by establishing 
a need or opportunity for the product, facility or service. The feasibility of proceeding 
with the project is investigated and if the project is found to be feasible the next 
phase is broached.  
• Design and development phase: The second phase uses the guidelines set by 
the feasibility study to design the product and develop detailed schedules and plans 
for making or implementing the product.  
• Implementation or construction phase: The third phase implements the project 
as per baseline plan developed in the previous phase.  
• Commissioning and handover phase: The fourth phase confirms that the project 
has been implemented or built to the design and terminates the project. 
 
Figure 2.3:  Project life-cycle 
Source: Burke (2007:41) 
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2.13. Characteristics of the project life-cycle phases 
 
Burke (2007:42) mentions the following interesting characteristics of the project phases: 
 
• The project phases take their name from the deliverables of the phase, for 
example initiate, design, construct or handover.  
• The sequence of the project phases generally involves some form of technology 
transfer or handover from one phase to the next phase, such as:  
o Project brief to design development 
o Detailed design to manufacture 
o Construction to commissioning 
o Commissioning to operation  
• The end of a project phase is generally marked by a review of both the deliverables 
and performance in order to determine if the project should continue into the next 
phase.  
• Each phase can be planned and controlled as a mini project.  
• Different departments or companies may perform each phase. 
• As the project progresses through each phase, any changes in the goals and 
objectives should be reflected in the project management process.  
 
2.14. Characteristics of the project life-cycle 
 
The project life-cycle serves to define the beginning and the end of a project. The project 
life-cycle definition will determine whether the feasibility study is treated as the first project 
phase or as a separate stand-alone project.  
 
According to the PMBOK (2004:20) project life-cycles generally define the following:  
 
• What technical work should be done in each phase?  
• Who should be involved in each phase?  
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The PMBOK (2004:22) further identifies three common characteristics shared by most 
project life-cycle descriptions:  
 
• Cost and staffing levels are low at the start, higher towards the end and drop rapidly 
as the project draws to a conclusion. This pattern is illustrated in figure 2.4.  
• The probability of successfully completing the project is at its lowest, and hence risk 
and uncertainty are at their highest, at the start of a project. The probability of 
successful completion generally rises progressively as the project continues.  
• The ability of the stakeholders to influence the final characteristics of the project/ 
product and the final cost of the project are at their highest at the start and drop 
progressively as the project continues.  
 
Although many project life-cycles have similar phase names with similar work/product 
requirements, few are identical. Most have four or five phases but some could have more, 
depending on the complexity of the project. 
 
 
 
Figure 2.4:  Cost and staffing levels over the project life-cycle 
Source: PMBOK (2004:21) 
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2.15. Project organisational structures 
 
Project organisational structures are often qualified by their lines of responsibility and lines 
of authority. The three main types of project organisational structures are the following 
(Burke 2007:307): 
 
• Functional structure 
• Pure project structure 
• Matrix structure 
 
2.15.1. Functional organisational structure 
 
The traditional organisational structure (figure 2.5) is based on a subdivision of product 
lines or disciplines into separate departments, together with a vertical hierarchy where the 
employee has a clearly defined superior. Functional organisational structures are common 
in companies dominated by marketing or manufacturing departments, where there is a 
large amount of repetitive work.  Staff are grouped by speciality, such as human 
resources, production, marketing, engineering and accounting at the top level, with 
engineering further subdivided into, for example, electrical and mechanical (Burke 
2007:307). 
 
Functional organisational structures still have projects, but the perceived scope of the 
project is contained within the boundaries of the function. A project in a functional 
organisation structure is most likely to be successful when all project resources are located 
under one functional group. 
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Figure 2.5:  Functional organisational structure 
Source: Burke (2007:308) 
 
 
2.15.2. Pure project organisational structure 
 
A pure project organisational structure (fig 2.6) is similar in shape to the functional 
organisational structure except that all the departments and company resources are 
involved in project work. Project managers have a great deal of independence and 
authority. This kind of structure is typical of large projects of long duration. A major 
problem with this kind of organisation is the uncertainty of the employees as to their fate 
upon completion of the project. This termination anxiety can impede project completion. If 
the parent company has a number of projects running concurrently, the pure project 
organisation could also lead to duplication of effort in many areas and an inefficient use of 
company resources (Burke 2007:315). 
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Figure 2.6:  Pure project organisational structure 
Source: Burke (2007:315) 
 
2.15.3. Matrix organisational structure 
 
The matrix organisational structure illustrates how the project structure overlays the 
functional structure and outlines the relationship between the project manager, functional 
manager and their subordinates (fig 2.7). In this case the vertical lines represent the 
functional department’s responsibility and authority while the horizontal lines represent the 
project’s responsibility and authority (Burke 2007:306). 
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Figure 2.7:  Matrix organisational structure. 
Source: Burke (2007:306) 
 
The matrix structure is considered by many practitioners to be the natural project 
organisation structure and can be applied at different levels ranging from weak to strong. 
According to the PMBOK (2004:30), weak matrices retain many of the characteristics of a 
functional organisation. The project manager's role is more one of a coordinator or 
expediter than that of a manager. In a similar fashion strong matrices have many of the 
characteristics of a project organisation, that is full-time project managers with 
considerable authority and full-time administrative staff. 
 
From a project management point of view, the functional organisational structure is the 
least desirable. The project organisation is most useful in large projects of long duration 
and the matrix organisation is probably the best organisational option for organisations 
with many projects. The project teams in SGD are organised into matrix structures. The 
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engineering departments (hardware, software, test systems) “supply” resources to the 
various programme teams. The efficiency of this type of organisational structure is 
investigated as part of the research project. 
 
2.16. Project management processes 
 
Projects consist of processes performed by people and generally fall into one of two major 
categories as defined by the PMBOK (2004: 38): 
 
• project management processes concerned with describing and organising the work 
of the project  
• product-oriented processes concerned with specifying and creating the project 
product  
 
Product management processes and product-oriented processes overlap and interact 
throughout the project.  
 
PMBOK (2004:41) organises project management processes into five groups of one or 
more processes each:  
 
• Initiating processes - recognising that a project or phase should begin and 
committing to initiate it  
• Planning processes - devising and maintaining a workable scheme to accomplish 
the business requirements that the project was undertaken to address  
• Executing processes - coordinating people and other resources to carry out the 
plan  
• Controlling processes  - ensuring that project objectives are met by monitoring 
and measuring progress and taking corrective action when necessary  
• Closing processes - formalising acceptance of the project or phase and bringing it 
to an orderly conclusion 
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The process groups are furthermore linked by the results they produce. Among the central 
process groups the links are iterated. “Planning” provides “executing” with a documented 
project plan early on, and then provides documented updates to the plan as the project 
progresses. These connections are illustrated in figure 2.8. 
 
 
 
 
Figure 2.8:  Links amongst process groups in a phase  
Source PMBOK (2004:41) 
 
 
2.17. The project environment 
 
Virtually all projects are planned and implemented in a political, social, economic and 
environmental context, and have intended and unintended positive and/or negative 
consequences. The project team should consider the project in its cultural, social, 
international, political and physical environmental contexts.  
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• Cultural and social environment. The team needs to understand how the project 
affects people and how people affect the project. This may require an understanding 
of aspects of the economic, demographic, educational, ethical, ethnic, religious and 
other characteristics of the people affected by the project or who may have an 
interest in the project. The project manager should also examine the organisational 
culture and determine whether project management is recognised as a valid role 
with accountability and authority for managing the project.  
• International and political environment. Some team members may need to be 
familiar with applicable international, national, regional and local laws and customs, 
as well as the political climate that could affect the project. Other international factors 
to consider are time-zone differences, national and regional holidays, travel 
requirements for face-to-face meetings, and the logistics of teleconferencing.  
• Physical environment. If the project will affect its physical surroundings, some 
team members should be knowledgeable about the local ecology and physical 
geography that could affect the project or be affected by the project.  
 
The project environment directly influences the project and how it should be managed. The 
following environmental factors should be considered (Burke 2007:21):  
 
• stakeholders (all interested parties) 
• client/sponsor’s requirements 
• organisational structure of the company 
• market requirements 
• competitors 
• new technology 
• rules and regulations (health and safety) 
• politics ( both internal and external) 
• cultural, social and religious backgrounds 
• economic cycle 
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Burke (2007:21) argues that for project managers to be effective they must have a 
thorough understanding of the project environment which may be changing, thereby 
continually shifting the goal posts. The project environment consists of, among other 
factors, the numerous stakeholders and players that have an input or are affected by the 
project. All stakeholders must be managed as any one person could derail the project. 
 
2.18. Project management information systems 
 
Large organisations typically have several projects running simultaneously. Information is 
essential to the design and execution of decisions concerned with allocating resources in 
the management of projects.  Decisions agreed on which concern planning, organisation, 
directing and controlling the project must be based on timely and relevant information. 
 
Computer technology is an integrated part of modern project management. A project 
management information system (PMIS) is a critical element of the project management 
infrastructure. These are related to information creation, collection, storage and 
dissemination and the efficient design and implementation of processes and tools specific 
to the project needs. The objective for a PMIS is to provide the basis to plan, to monitor, to 
do integrated project evaluation and to show the interrelationships between cost, schedule 
and technical performance for the entire project and for the strategic direction of the 
organisation. 
 
Examples of PMISs include: 
 
• Microsoft Projects 
• PS 8 
• Primavera 
 
The latest microcomputer-based PMISs are considerably more sophisticated than earlier 
systems and use microcomputers graphics, colour and other features more extensively. 
The current trend is to facilitate the global sharing of project information, including 
complete status reporting, through local networks as well as the Internet. Project 
 CHAPTER 2: INTRODUCTION TO PROJECT MANAGEMENT  
 Page 38                            
 
 
management information systems have become crucial to the overall management of 
projects. 
 
2.19. Summary 
 
Chapter 2 describes the literature study carried out on the theoretical aspects of project 
management and includes an introduction to the theoretical concepts of project 
management as an operations approach. Specific attention is paid to project management 
concepts, PMBOK, the project management environment, the project life-cycle, the roles 
of the project manager and project team, the various organisational structures within 
project management operations as well as project management processes and tools. 
 
Chapter 3 presents the literature study on the theoretical aspects of project risk 
management. Chapter 3 focuses on the core theme of the research study, namely project 
risk management. The chapter addresses the theoretical aspects of risk and project risk 
management, covering topics like: project risk management principles and processes, the 
objectives of project risk management, project risk management models, risk through the 
project life-cycle, causes of project failure and the attitudinal characteristics of successful 
project teams.  
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CHAPTER 3 
 
PROJECT RISK MANAGEMENT 
 
3.1. Introduction 
 
The core theme of this research study is project risk management. Chapter 3 presents the 
literature study on the theoretical aspects of project risk management, covering topics like 
project risk management principles and processes, the objectives of project risk 
management, project risk management models, risk through the project life-cycle, causes 
of project failure and the attitudinal characteristics of successful project teams.  
 
Wideman (1992) published the first guide to project risk and opportunity management as 
part of the PMBOK series of manuals. He underlines the need to examine risks and 
opportunities in project work and describes approaches that could lead to a significant 
reduction of risks, as well as to better project performance.  
 
Wideman (1992:ii) goes on to state that ”in a very real sense, progress is made by spotting 
opportunities and taking advantage of them”. Once identified, the most aggressive way of 
taking advantage of such opportunities is by establishing a project. Thus, the whole point 
of a project is to introduce some change which will be beneficial in financial or other ways 
to the sponsors and users of the project. However, introducing change means introducing 
something new, venturing forth and taking some risks. So risks are the corollary of 
opportunity. Wideman says that exposure to mischance, hazards and the possibility of 
adverse consequences is ever present. These things are the downside of the project 
undertaking. 
 
Wideman states that while project management is the best way of managing opportunity, 
taking risks has always been a fundamental part of the process, and this aspect needs to 
be proactively managed through the function of project and programme management. In 
today's market, with more difficult economic conditions, tougher competition, and ever-
advancing technology, political uncertainty and risk have assumed significantly greater 
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proportions. Indeed, in most projects, not only are the uncertainties and risks numerous, 
but they are also interrelated. This affects project results in complex ways, making it 
difficult for management to be confident in forecasting the final result. Therefore, project 
and programme risk management is seen as a formal process whereby the risks and 
opportunities are systematically identified, assessed and appropriately provided for in the 
cause of project planning and implementation.  
 
Wideman advocates taking a proactive stance to cultivate an environment in which project 
and programme risks are significantly reduced, if not eliminated entirely, and opportunities 
are cultivated. Project and programme risk management should encompass the full 
spectrum of activities associated with the handling of project uncertainties. He further 
promotes an integrated approach whereby project and programme risk management are 
inextricably tied into each of the other project management functions, especially the four 
basic project constraints of scope, quality, time and cost. 
 
Wideman furthermore states that management's attitude towards risk, in many cases, is 
governed by the extent of their understanding of the risk management process, and their 
confidence in the associated techniques and the analytical results obtained. Some  people 
consider the subject too mathematical. It  should be remembered that many risks relate to 
people and their attitudes.  
 
3.2. Defining risk 
 
The Collins dictionary (1995)  defines risk as “the possibility of incurring misfortune or loss; 
hazard”. Many risks are attributable to uncertainty about the things that are believed to be 
under control. It is what is not known (including both the known unknowns and the 
unknown unknowns) that can prevent or limit the success of a project. Uncertainty is a 
normal and unavoidable characteristic of most projects. It can result from the continuously 
increasing complexity of the product created and the haste with which it is created. Living 
on the edge of rapidly changing technology or business conditions is a very real source of 
uncertainty. Lack of practical knowledge about the project and product development 
techniques and tools being used presents an additional source of uncertainty.  
 CHAPTER 3: PROJECT RISK MANAGEMENT  
 Page 41                            
 
 
 
Valsamakis, Vivian and Du Toit (2005:27) define risk as the variation of the actual outcome 
from the expected outcome. Risk therefore implies the presence of uncertainty. If the 
definition is accepted then the standard deviation is an acceptable measure of risk. 
 
Valsamakis et al (2005:27) continue by pointing out that the definition of risk as a deviation 
of an actual outcome from the expected result or outcome implies the following: 
 
• Uncertainty surrounds the outcome of the event. The decision-maker is uncertain 
about the outcome but predicts an expected outcome. The actual outcome may 
deviate from the expected outcome. If the outcome was certain there would be no 
uncertainty, there would be no deviation from the expected result and therefore no 
risk.  
• The degree of uncertainty of the actual outcome about the expected outcome 
determines the level of risk. The greater the possible deviation between the 
expected and actual outcomes, the greater the risk.  
 
In a sense, the above definition reconciles the dichotomy between risk and uncertainty. 
Uncertainty prevails because outcomes of situations are not known in advance. 
Consequently, such situations display risk. To the extent that associated probabilities are 
assigned (objectively or subjectively) to possible outcomes, risk can be mathematically 
described. Where situations dictate that associated probabilities cannot be assigned 
(objectively or subjectively), risk cannot be quantified and it is therefore immaterial from a 
risk management perspective whether one views these situations as uncertain as opposed 
to risky.  
 
Rowe (1982:5) defines risk as the potential realisation of unwanted consequences of an 
event. Both a probability of occurrence of an event and the magnitude of its consequences 
are involved. 
 
ISO/IEC CD 2 73 (2008:3) defines risk as the effect of uncertainty on objectives. An effect 
is a deviation from the expected, either positive or negative. Objectives have different 
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aspects, such as health and safety, financial and environmental, and can be applied at 
different levels, for example strategic, organisation-wide, project, process or product. 
 
All of the above-mentioned definitions contain the key elements of uncertainty and a 
deviation from a desired outcome. Respondents were not tested on their knowledge level 
of the definition of risk. The knowledge level of respondents was, however, tested on the 
definition of project risk, combining the elements of the above-mentioned definitions and 
the application thereof in a project environment. The author is of the opinion that the 
Valsamakis definition is the most comprehensive and complete as it reconciles risk with 
uncertainty. 
 
3.3. Categorising risk 
 
Valsamakis et al (2007:37) divide risk in a corporate environment into three categories on 
the macro level, namely:  
 
• Inherent business risks (end-economic risks) and incidental risks  
• Pure and speculative risks  
• Operational risks 
 
Inherent business risks include all the activities, decisions and events that impact on the 
operating profit of an organisation. These risks are also inherent in the main business of 
the organisation, as reflected by the mission statement. They cause fluctuations in the 
operating profit of the company and eventually also in the earnings of the ordinary 
shareholder. Inherent business risks consist of two different types of risks.  
 
The first results from variations which affect an individual company but which are 
uncorrelated with the rest of the economy. This type of risk is referred to as specific risk or 
unsystematic risk. The second type of risk stems from occurrences that affect the 
economy as a whole. This is referred to as systematic risk or market risk.  
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Incidental risks are those risks that arise naturally from the activities of a business, but are 
incidental in the sense that they do not form part of the main business of the organisation. 
Yet, they are necessary to ensure the continuation of the main business of the entity. The 
principle subcategory of incidental risks is financial risk.  
 
The risks involved in transactions in financial assets and those that may emanate from 
fluctuating financial claims (deposit liabilities) are referred to as financial risks. Businesses 
exposed to this type of risk must, therefore, manage not only their nonfinancial (operating 
risks) and physical assets but also their financial assets.  
 
Operational risks refer to risks of a non-speculative nature that have no potential for 
showing a profit. Traditionally, many of these can be insured. A typical example would be 
the destruction of an asset by fire. If a fire occurs a loss is incurred; if the fire does not 
occur then no loss occurs. Pure risks are usually referred to as insurable losses since the 
financial consequences of these losses may be transferred to an insurance company by 
insuring against these losses.  
 
The Basel Committee (2003:120) defines operational risk as the risk of loss resulting from 
inadequate or failed internal processes, people and systems or from external events. This 
includes legal risk, but excludes strategic and reputational risk. 
 
This research study focuses on project risk management as an element of operational risk. 
 
3.4. Key areas of operational risk 
 
Young (2006:9) identified the following key areas of operational risk: 
• Processes. Large organisations typically execute a large number of processes in order 
to deliver their services. These include processes for making payments, manufacturing 
products and negotiating contracts. Risks can arise at all stages of these processes.  
• People. Although many operational risk incidents are said to be the result of major 
internal control failures, they are often, in fact, the failures of people.  
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• Systems. Almost all services depend on information technology systems. Problems 
can arise from the corruption of data stored on the systems, whether accidental or 
deliberate, for example, programming errors and fraud.  
• Business strategy. Business strategy, in the form of mergers, takeovers, new 
products and services, and re-engineering projects, can have an important effect on 
processes, systems and people. It is important that operational risk issues are 
considered when a business strategy is decided upon.  
• External environment. The external environment in which an organisation   
operates could give rise to operational risks. The organisation itself tends to have little 
or no control over the source of such risks. The risks could arise from compliance, legal 
and litigation issues, unanticipated tax changes, physical threats such as robberies and 
cash heists, and the effects of natural disasters.  
 
3.5. Key success factors for risk management 
 
The British Office of Government Commerce identified the following key success factors 
for effective risk management (Cleary & Malleret 2006:81).  
 
CEOs and boards must identify the senior managers who own, lead and support the pro-
cess of risk management and ensure that: 
 
• Risk management is understood to be part of an organisational culture that supports 
prudent risk-taking and innovation;  
• Corporate risk management policies and the advantages of effective risk 
management are known to all staff.  
• A transparent and replicable risk management process has been established and is 
effectively implemented.  
• Risk management is specifically linked to the achievement of objectives and fully 
embedded in all management processes, including those associated with 
collaboration with other companies and consultants.  
• Risks are actively monitored and reviewed regularly. 
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3.6. Project risk 
 
Risk is inherent in projects.  Wiegers (1998:1-3) simply defines project risk as a problem 
which could cause some loss or threaten the success of a project but which has not yet 
arisen. These potential problems might have an adverse impact on the cost, schedule or 
technical success of the project, the quality of the product or the project team morale. 
Wiegers further states that risks, as potential problems, need to be differentiated from the 
current problems facing a project because different approaches are adopted when 
addressing the two issues. Current, real problems require prompt corrective action, 
whereas looming risks can be dealt with in several different ways. A risk could be avoided 
totally by changing the project approach or even cancelling the project or the risk could be 
absorbed and no specific action taken to avoid or minimise it.  
 
Chapman and Ward (2003:2) define project risk broadly as "the implications of the 
existence of significant uncertainty about the level of project performance achievable". 
They go on to say that any factor that can affect project performance is a source of risk. 
Risk arises when this effect is both uncertain and significant in its impact on project 
performance. Setting tight cost or time targets by definition makes a project more risky  
concerning cost or time, since achievement of targets is uncertain if targets are tight. 
Conversely, setting slack time requirements or low quality requirements implies low time or 
quality risk. However, inappropriate targets are themselves a source of risk and a failure to 
acknowledge the need for a minimum level of performance against criteria automatically 
generates risk on those dimensions.  
 
Smith and Merritt (2002:5) define project risk as the possibility that an undesired outcome, 
or the absence of a desired outcome, may disrupt your project. Risk management is the 
activity of identifying and controlling undesired project outcomes proactively. 
 
Project outcomes are determined by many things, some of which are unpredictable and 
are things over which project managers have little control. Risk levels are associated with 
the certainty level about technical, schedule and cost outcomes. High certainty outcomes 
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carry a low risk; low-certainty outcomes carry a high risk. Certainty derives from 
knowledge and experience gained in prior projects, as well as from management's ability 
to control project outcomes and respond to emerging problems. 
 
In general, risk is a function of the uniqueness of a project and the experience of the 
project team. When activities are routine or have been performed many times before, 
managers can anticipate the range of potential outcomes and manipulate aspects of the 
system design and project plan to achieve the outcomes desired. When the project is 
unique or the team is inexperienced, the potential outcomes are more uncertain, making it 
difficult to know what could go wrong and how to avoid problems. 
 
The notion of project risk involves two concepts (Nicholas 2004:307):  
 
• the likelihood that some problematical event will occur 
• the impact of the event if it does occur 
 
Risk is a joint function of the two: 
 
Risk= f (likelihood; impact) 
 
Although risk cannot be eliminated from projects, it can be reduced. That is the purpose of 
project risk management. 
 
Respondents were asked to define a project risk in their own words as part of the 
knowledge level questions in the survey form. The Wiegers definition is seen as the most 
relevant as it, although simplified, encompasses the concepts of uncertainty, potential loss, 
threat to the success of the project, deviation from desired outcome and impact at some 
uncertain point in the future. The evaluation of responses was based on key concepts and 
principles rather than the precise choice of wording. 
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3.7. Project risk management 
 
The PMBOK (2004:237) indicates that project risk management includes the processes 
concerned with conducting risk management planning, identifying risk, analysing and 
monitoring as well as controlling a project. Most of these processes are updated 
throughout the project.  
 
3.8. Objectives of project risk management 
 
The PMBOK (2004:237) describes the objectives of project risk management as being to 
increase the probability and impact of positive events, and decrease the probability and 
impact of events adverse to the project.  
 
When implemented and maintained in accordance with this international standard (ISO 
31000 2008: v), risk management enables an organisation to do the following, for 
example: 
• Encourage proactive rather than reactive management. 
• Be aware of the need to identify and treat risk throughout the organisation. 
• Improve identification of opportunities and threats. 
• Improve financial reporting. 
• Improve corporate governance. 
• Improve stakeholder confidence and trust. 
• Establish a reliable basis for decision making and planning. 
• Improve controls. 
• Effectively allocate and use resources for risk treatment. 
• Improve operational effectiveness and efficiency. 
• Enhance health and safety. 
• Improve incident management and prevention. 
• Minimise loss. 
• Improve organisational learning. 
• Improve organisational resilience. 
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3.9. Challenges in project risk management 
  
Kwak (2003:20), as a course coordinator in risk management, in a research study on 
project risk management perceptions carried out at the George Washington University, 
identified the following main challenges in project risk management. Respondents 
responded as follows: 2
No risk management infrastructure  
 
 
• “No risk management practice exists in my organisation. As a result, we often 
respond once a problem develops.   
• When I led product development for data services, we had one product launch that 
took over 3 years. The reasons for the delays were many, but failure to understand 
the risks (costs, schedules, skill sets, culture, etc) played a big part in the project’s 
exceeding the original goals.  
• I have been in the web applications development field for a few years now, and it 
has never ceased to amaze me how little, if any, risk management is applied in my 
field of work. Project managers get no support whatsoever with regard to risk 
management. Even after witnessing projects fail time after time, senior managers 
always feel that risk management is a waste of time and money.  
• There is little if any real risk management. We typically work off of a single best 
guess. In addition, there is usually no request to demonstrate that the project 
manager has a risk management plan. If a risk management plan is in place, there 
is no request for this information from management.  
• In my experiences in the generic pharmaceutical industry, I've never seen a 
structured, risk management approach to the selection and development of "new" 
products. There's always a discussion about what might go wrong, including some 
statistical analysis, but it is hardly a proactive process. There is a lot of fire fighting 
when it comes to handling problems that occur, whether they are anticipated or not.  
                                            
2 The study reports the perceptions and experiences of project risk management by collecting more than 300 
years of project manager’s experience in various industries. 
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• An inordinate amount of time seems to be spent on rescheduling project tasks, 
primarily because of a lack of adequate planning up front. Unfortunately, we have 
jumped into the many projects and then ended up explaining "unplanned or 
unknown occurrences or events", thereby necessitating more rescheduling.“ 
Difficulty in justifying the benefits of risk management  
 
• “I have found it difficult to sell risk management to our clients in my organisation. A 
lot of them do not see the value in this discipline and we usually have to explain it in 
monetary terms.  
• I think the biggest issue is discovering the risks. Brainstorming has been the method 
most frequently used but this is sometimes difficult if the team members are not 
committed to making the risk management process work. Use of historical records 
of risk associated with past products has been minimal. I believe once team 
members see the usefulness of a risk management programme they will be more 
eager to participate.” 
Lack of support from senior management   
 
• “There has not been much support for adopting the principles of risk management.  
• The biggest challenge is to get support from senior management and business 
managers when it comes to risk management on the projects.  
• We are working on a software development project and have met resistance in 
identifying and quantifying risks related to a particular initiative. The Director of 
Development is "uncomfortable" that we are raising potential issues in advance, in 
case this alarms a few stakeholders. “ 
No risk management culture  
 
• “My organisation does not have a clear risk management strategy.  
• Project managers often see certain types of risk, but do not communicate these to 
senior management through fear or a lack of a risk awareness culture in the 
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organisation. As a result, the project often meets with surprises.  
• There are no apparent consequences for poor project performance. If the project 
flops, or there is a major flaw in the implementation or release, then it is considered 
to be a learning experience.  
• My experiences in aerospace and defence reveal that executive management and 
many subordinates are preoccupied with the development of the master schedule 
and an inadequate amount of effort is spent up front on adequately assessing all 
aspects of risk and preparing a comprehensive risk analysis. The lack of a strategic 
plan and a comprehensive risk assessment will, invariably, impact on the premature 
scheduling and cause major elements or tasks to slip owing to extremely poor 
planning and risk assessment.” 
 
These aspects will be investigated in terms of their presence in and impact on SGD 
projects. Several questions are included in the survey form to determine the status in SGD 
as regards risk management infrastructure, understanding the benefits of risk 
management, senior management support and risk management culture. Please see 
Annexure A for a cross-referenced table relating relevant questions to this section of the 
literature study. 
 
3.10. Risk through the project life-cycle 
  
Risk and opportunity are high at the outset of the project when there is the greatest degree 
of uncertainty about the future. As the project progresses, these parameters reduce as 
decisions are made, design freezes are implemented and the remaining unknowns are 
translated into knowns. These unknowns are eventually zero when the project has been 
successfully completed.  On the other hand, the amount at stake starts at a low figure and 
steadily rises as capital is invested to complete the project ( Burke 2007:273). 
 
Figure 3.1 shows that vulnerability is highest during the last two phases (implementation 
and commissioning). During these phases, adverse conditions may be discovered, 
particularly during commissioning. This is typically applicable to projects in the aerospace 
industry where most problems, especially integration problems, become visible during 
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systems level integration and flight testing. This is unfortunately also when the level of 
influence is low and the cost of changes is high. 
 
Figure 3.1:  Risk over the project life-cycle 
 Source: Burke (2007:273) 
 
Macnamara (1991:85-86) concluded that the South African engineering, contracting and 
project management industry generally does not understand or utilise project risk 
management techniques in a formal and structured manner, as they apply to the project 
life-cycle.  He also concluded that, depending on the nature and status of the company, 
significant losses are incurred annually within the industry because of poorly “risk-
managed” projects. Macnamara also stated that it appears that the situation can be 
addressed with the aid of formal risk management techniques and, if utilised correctly, 
these will be of benefit to the economy, the industry, the client/ owner and the project 
management contractor. Both the understanding and the utilisation of project risk 
management techniques as they apply to the project life-cycle are tested through 
questions in the survey form. 
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3.11. Risk model 
 
Smith and Merritt (2002:19) described the following simple risk model: 
 
 
Figure 3.2:  Standard risk model 
Source: Smith & Merritt (2002:19) 
 
The Smith and Merritt standard risk model has several components: 
 
• Risk event: the happening or state that “triggers” a loss 
• Risk event driver: something existing in the project environment that leads one to 
believe that a particular risk event could occur 
• Probability of risk event: the likelihood that a risk event will occur 
• Impact: the consequences or potential loss that might result if a risk event occurs 
• Impact driver: something existing in the project environment that leads one to 
believe that a particular impact could occur 
• Probability of impact: the likelihood that an impact will occur, given that its risk event 
occurs 
• Total loss: the magnitude of the actual loss value accrued when a risk event occurs; 
it is measured in days or money 
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3.12. Project-specific risks 
 
Wideman (1992:II-2) identified the following areas of risk, as well as the contributors to 
these project-specific risks: 
Table 3.1: Project-specific risks 
 Source: Wideman (1992:II-2) 
 
RISK RISK EVENTS RISK CONDITIONS 
Human resource risk 
and failure 
Strikes, terminations, 
organisational breakdown 
• Conflict not managed 
• Poor organisation, definition, or 
allocation of responsibility, or 
absence of motivation 
• Poor use of accountability 
• Absence of leadership, or 
vacillating management style 
• Consequences of ignoring or 
avoiding risk 
Quality problems Performance failure or 
environmental impact 
• Poor attitude to quality 
• Substandard 
design/materials/workmanship 
• Inadequate quality assurance 
program 
Scope  deviations Change in scope to meet 
project objectives, e.g., 
regulatory changes. 
• Inadequacy of planning 
• Poor definition of scope 
breakdown, or work packages 
• Inconsistent, incomplete or 
unclear definition of quality 
requirements 
• Inadequate scope control during 
implementation 
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RISK RISK EVENTS RISK CONDITIONS 
Project management 
integration failure 
Incorrect start of integrated 
PM relative to project life-
cycle 
• Inadequate planning, integration 
or resource allocation 
• Inadequate or lack of post-project 
review 
Communications 
failure 
Inaction or wrong action due 
to incorrect information or 
communication failure 
• Carelessness in planning or in 
communicating 
• Improper handling of complexity 
• Lack of adequate consultation 
with project stakeholders. 
Contract and 
procurement failure 
Contractor insolvency 
Claims settlement or litigation 
 
• Unenforceable conditions/ clauses 
• Incompetent or financially 
unsound workers/ contractors 
• Adversarial relations 
• Inappropriate or unclear 
contractual assignment of risk 
Cost deviations and 
overspending 
Impact of accidents, fire, 
theft, 
unpredictable price changes, 
e.g. due to supply shortages 
• Estimating errors, including 
estimating uncertainty 
• Lack of investigation of 
predictable problems 
• Inadequate productivity, cost, 
change or contingency control 
• Poor maintenance, security, 
purchasing, etc 
Time deviation and 
schedule overrun 
Specific delays, eg, strikes, 
labour or material availability, 
extreme weather, rejection of 
work 
• Errors in estimating time or 
resource availability 
• Poor allocation and management 
of float 
• Scope of work changes without 
due allowance for time 
extensions/acceleration 
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RISK RISK EVENTS RISK CONDITIONS 
• Early release of competitive 
product 
Failure to effectively 
manage project risk 
The risk of overlooking a risk. 
Changes in the work 
necessary to achieve the 
scope 
• Ignoring risk or “assuming 
(wishing) it away” 
• Inappropriate or unclear 
assignment of responsibility /risk 
to employees/contractors 
• Poor insurance management 
• Inappropriate or unclear 
contractual assignment of risk 
 
Technical risk Design failure, immature 
technology 
• Underestimating the technical risk 
• Lack of required capabilities and 
skills 
• Complex and new technologies 
 
Risks are also interdependent and can have a multiplying effect. For example, the 
appointment of inadequate human resources or human resources with a skills mismatch 
may lead to delays in project deliverables, quality problems due to poor standards of 
workmanship or lack of personal pride, additional cost due to rework activities, customer 
dissatisfaction and ultimately loss of future opportunities and a negative organisational 
reputation. 
 
In figure 3.3, Burke (2001:234) identified the same risk elements. Technical risk is not 
included, however. Technical risk is inherent in each project and is dependent on the type 
of project. The evaluation of SGD project risks is inclusive of technical risk as the products 
and systems designed and produced by SGD are of a technically complex nature. 
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Figure 3.3:  Project-specific risks. 
Source: Burke (2001:234) 
 
3.13. Project risk management process 
 
In figure 3.4, Smith and Merritt (2002:43) describe the following five-step process for 
managing project risk: 
• Step1 - Identify risks that could be encountered across all facets of the project. 
• Step 2 - Analyse these risks to determine what is driving them, how great the 
impact might be, and how likely they are to materialise. 
• Step 3 - Prioritise and map the risks so that the risks that require the most urgent 
attention can be identified.   
• Step 4 - Plan how action will be taken against the risks on this shortlist. 
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• Step 5 - On a regular basis, monitor progress on action plans, terminate action 
plans for risks that have been adequately dealt with, and look for new risks. 
 
 
 
Figure 3.4:  Project risk management process. 
Source: Smith & Merritt (2002:30) 
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PMBOK (2004:237) focuses on the project risk management process, which includes the 
following: 
 
• Risk management planning: Deciding how to approach, plan, and execute the risk 
management activities for a project. 
• Risk identification: Determining which risks might affect the project and 
documenting their characteristics. 
• Qualitative risk analysis: Prioritising risks for subsequent further analysis or action 
by assessing and combining their probability of occurrence and impact. 
• Quantitative risk analysis: Numerically analysing the effect on overall project 
objectives of identified risks. 
• Risk response planning: Developing options and actions to enhance 
opportunities, and to reduce threats to project objectives. 
• Risk monitoring and control: Tracking identified risks, monitoring residual risks, 
identifying new risks, executing risk response plans, and evaluating their 
effectiveness throughout the project life-cycle. 
 
These processes interact with each other and with the processes in the other PMBOK 
knowledge areas as well. Each process can involve effort from one or more persons or 
groups of persons, based on the needs of the project. Each process occurs at least once 
in every project and occurs in one or more project phases, if the project is divided into 
phases. The process steps might overlap and interact. 
 
3.13.1.  Project risk identification 
 
Risk identification is clearly a crucial phase.  Risks that are not identified cannot be 
evaluated and managed.   The purpose is to identify risks so that they can be analysed for 
their   impact on the project and to determine which ones need response plans.  
Additionally, risk identification involves identifying risk triggers, which are signs or 
symptoms that tell you a risk event is about to occur. Risk identification is not a one-time 
event. It should be performed on a regular basis throughout the project. 
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Because this step sets the whole process in motion, some planning and preparation has to 
be done before this step is begun. For example, a facilitator might be required, preferably 
one with a stake in the outcome. Other requirements are an amply supplied meeting room, 
a solid definition of the project, specifically including any unusual features, a schedule, a 
development process chart, a prompt list, or some other means of eliciting project risks.  
 
This initial step comprises the identification of risk events and their consequences, that is, 
any events that could prevent the project from meeting its defined goals of scope, 
schedule, cost, resource consumption or quality. This is truly a discovery or brainstorming 
activity. Although it is best to keep in mind that a manageable risk involves uncertainty, the 
possibility of loss, and a time element, this should be a freewheeling activity rather than 
one that judges contributions at this time.  
 
Risk identification should be performed as part of a project's initial definition process, along 
with project planning, budgeting and scheduling. In fact, these other activities cannot be 
done realistically without taking risk into account. In some cases, the risks discovered 
could cause the project to be abandoned or greatly modified during the planning stage. It 
is also necessary to scan for new risks throughout the project at team meetings, project 
updates, and whenever a major milestone or phase is completed.   
 
 A risk event should precisely describe a happening that could occur, along with an 
associated time component or condition so that one can tell if the risk event has occurred. 
Each risk event should also be accompanied by a description of its impact; that is, the loss 
that the risk event could cause.  
 
The objective of the risk identification step is to get any identifiable risks on the table for 
discussion. This is a brainstorming activity, so even if the team is skilled in limiting the risks 
to those that conform to the requirements of uncertainty, potential for loss, and a time 
element, they are likely to identify far more risks than can be pursued. The theme of 
brainstorming is that quality lies in quantity, so you strive for quantity first, and then sift 
through the results looking for the risks that are most likely to threaten your project.  
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Kendrick (2003:130) has the following key suggestions on how to identify resource risks: 
 
• Identify all the skills you will require, where no staff with those skills have been 
allocated. 
• Determine all situations in the project plan where people or other resources are 
overcommitted. 
• Identify any activities for which the allocated resources are insufficient. 
• Identify any activity for which the estimates of the required effort are uncertain.  
• Note outsourcing risks. 
• Gain funding approval early for required training, equipment, purchases and travel. 
• Ascertain all expected project costs. 
 
Heldman (2005:41) recommends that some preparatory work be done before the actual 
risk identification process begins. She recommends utilising the following documentation 
during this stage: 
•  Scope statement 
•  Resource requirements 
•  Work breakdown structure  
•  Risk management plan 
•  Cost estimates 
•  Project schedule  
•  Project budget 
•  The organisational structure 
•  Procurement procedures   
•  Historical information 
 
There is great value in learning from historical experience.  Historical information supplies 
us with information of the types of risk that previous project managers have encountered 
on similar projects, the responses that they developed to counter the risks and how 
effective those responses were.  Several elements will help make the risk identification 
process go smoothly.  The first is determining risk categories.   
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Kwak and Dixon (2008:1), in a survey conducted in high technology industries, found that 
project managers do not spend time creating exhaustive lists of possible risks and spend 
less time on risk response planning. At some organisations, risk management is 
conducted mostly during the planning phase of a project, and only because it is a formal 
requirement for the approval of the project plan.   
 
Taleb (2008: xviii) refers to the black swan theory. Before the discovery of Australia, 
people in the Old World were convinced that all swans were white, an unassailable belief 
as it seemed fully confirmed by empirical evidence. The sighting of the first black swan 
must have come as quite a surprise, but the real significance of the story is that it 
illustrates how limited and fragile our knowledge is when it is based on observation and 
experience.  
 
Black swans are the random events that underlie our lives. Their impact is huge. They are 
almost impossible to predict; yet after they happen, we almost always try to rationalise 
them. Taleb states that an unpredictable event is likely to have the following 
characteristics: 
 
• Is an outlier; as it lies outside our realm of regular expectations, because nothing in 
the past can convincingly point to its possibility. 
• It has a significant impact. 
• In spite of its outlier status, human nature makes us concoct explanations for its 
occurrence after the fact, making it explainable and predictable. 
 
He states that what you don’t know is far more relevant than what you do know. For risk 
management this might imply that some allowance has to be made for the unknown 
unknowns and their impact on risk management planning. 
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3.13.1.1.  Categorising project risk 
 
Risk categories provide a way for you to organise the risks of your project into logical 
groupings. There are many ways to categorise risks: (Kliem 1997) classifies risks into the 
following categories: 
 
• Acceptable vs. non-acceptable risks: Acceptable risks are tolerable if they occur 
and will not stop the project. For example, something occurs that impacts on tasks 
not on the critical path. Non-acceptable risks are “show stoppers” such as 
something happening that slows or stops tasks on the critical path. 
• Short-term vs. long-term risks: Short-term risks are risks that have an immediate 
impact and their effect may be decisive. For example, a project participant departs 
before completing a non-critical task. Long–term risks are risks occurring in the 
distant future. They, too, may have a decisive impact; for example, the departure of 
an indispensable employee who has not completed his or her tasks. 
• Positive vs. negative risks: A risk may help or hinder a project. A positive risk, for 
example is one where a schedule for a non-critical activity slips in such a way that it 
actually benefits the completion of a critical activity; the project manager shifts 
resources to the critical activity without any affect on deliverables. 
• Manageable vs. non-manageable risks: Project managers may or may not be 
able to handle the risks that occur either by design or through some external force. 
An example of a non-manageable risk is one that occurs when senior management 
arbitrarily reduces funds for a project. 
• Internal vs. external risks:  Internal risks are unique to a project and not caused 
by something outside the project boundaries. An example is a task completion date 
that is not met because the person responsible for completing the task lacks the 
necessary skills. External risks are risks over which the project has no control. An 
example would be a decision by senior management  to scale back production of 
the product. 
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• Project-specific risks:  
o Technical risks 
o Quality risk 
o Schedule risk 
o Project management risks 
o People/ human resource risk 
o Scope risk 
o Communication/ information risks 
o Cost risks 
o Pure risk 
o Contractual/ procurement risks 
 
Project-specific risks are the main focus in this research project because the operational 
activities in SGD are structured through a project management approach. 
 
3.13.1.2.  How to look for risks 
 
Heldman (2005:45) recommends discussion and consideration of the following sources of 
input to the risk identification process: 
 
• Project sponsor: Other participants might not have the strategic vision the 
sponsor has, so this person is in a unique position to identify risks others may not 
be aware of. 
• Project team members:  Make certain to tap team members’ knowledge once the 
work   has commenced. 
• Stakeholders:  Stakeholders understand the risks associated with their own 
business units and the business aspects of the project, which gives them a unique 
perspective. 
• Technical experts:  These people have specific knowledge related to the 
technical aspects of the project. Information technology experts, engineers, 
researchers, construction specialists, policymakers and business process experts 
are a few examples. 
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• Customers and end-users:  The customer, or end-user, sees the goals of the 
project from a different perspective to that of the other project participants.    
• Vendors: Vendors are likely to have experience of working on projects of a similar 
nature and have insight into the risks that may occur at all stages of the project.    
• Other project managers:  Project managers in other units should be consulted on 
their ideas regarding project risks.  They are also well suited to review the final risk 
list that will be compiled at the end of this process. 
• People with previous experience: Don't forget about the employee who has 
extensive experience in one area of the business but has just transferred to a new 
work unit. 
• Industry groups:  Tap into organisations like the Project Management Institute 
(PMI) or other professional bodies like the Institute of Electrical and Electronic 
Engineers (IEEE).  
 
3.13.1.3.  Information gathering techniques 
 
 Heldman (2005:47)   identified the following information-gathering techniques: 
 
• Interviews:  Interviews involve question and answer sessions with experts, 
stakeholders, managers, project team members or others who could help to identify 
risks. 
• Brainstorming:   Brainstorming is a facilitated exchange of information. A group of 
stakeholders, project team members and others are asked to meet and identify 
possible  risk events.  
•  Nominal group technique: This technique is similar to brainstorming. Participants 
gather in a meeting room and are requested to write down the most significant risks 
that they see on the project.    The risks are then recorded and discussed. 
•  Delphi technique:  The Delphi technique uses questionnaires aimed at 
participants who have project or subject matter experience. Participants are 
requested to identify project-specific risks without limiting their inputs. 
• Status meetings:  Status meetings are ideal settings for uncovering new risks and 
reviewing the list of risks developed during this process. 
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3.13.2.  Project risk analysis 
 
Having identified the range of possible risks, the next step is to analyse them. The purpose 
of risk analysis is to determine their ranking or status in terms of type, impact and 
probability. This may range from a simple attempt at subjective evaluation to a more 
serious attempt at measurement. 
 
In this step a selection process is initiated by looking very specifically at the magnitude of 
each potential risk. The suggestion is that the risks of the project should be analysed with 
the aid of the standard risk model shown in figure 3.5. The purpose of this phase of the 
risk management process is to develop drivers for each risk event and its impact. Drivers 
are existing facts in the project environment that lead one to believe that a particular risk 
event or impact could occur.  
 
As shown in figure 3.5, other vital pieces of required data for risk analysis are the two 
probabilities, one for the risk event itself and another for its impact. These probabilities are 
subjective and should be derived from the risk and impact drivers developed earlier. 
Historical project data may provide good estimates of probabilities, which may be 
preferable to relying solely on subjective estimates. A risk event will never have a 
probability of 100% since it would then not be a risk but an issue that the team must 
address. However, impacts can have probabilities of 100%.  
 
All these factors are used to calculate expected loss, as shown in figure 3.5.  
 
 
Figure 3.5:  Formula for calculating expected loss from its components 
Source: Smith & Merritt (2002:76) 
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Expected loss is the average (mean) loss associated with a risk. For example, for a 
software engineer, if it has been estimated that there is a 30% chance of this engineer 
being involved in field upgrades while he or she is also needed for your project, then Pe = 
30%. Because Pi = 100% and Lt = $750,000 for this example, the expected loss risk is 
$225,000. This means that, on average, over a large number of projects, this problem is 
going to cost the project $225,000. If the engineer becomes unavailable, the loss will be 
the full $750,000, but this is scaled down, on average, because it is only likely to happen 
30% of the time. If one is quantifying losses in monetary terms, then expected loss is 
identical to what is often called expected monetary value (EMV).  
 
Of all of the quantities introduced, expected loss is central because it is the primary means 
of comparing and prioritising various identified risks as you move into the next step. It is 
the main criterion used when deciding to actively manage some risks and defer action on 
others.  
 
Wideman (1992 IV-1) identified the following goals and benefits of risk assessment and 
analysis: 
 
•  Increase the understanding of the project in general. 
•  Identify the alternatives available in delivery and methods. 
•  Ensure that uncertainties and risks are adequately considered in a structured 
and systematic way, which allows them to be incorporated into the planning and 
product development process. 
• Through direct examination of these uncertainties and risks, establish their 
implications for all other aspects of the project. 
 
 Major benefits of these goals are: 
• More information is made available during the course of project planning and 
decision-making. 
•  The project objectives themselves may be called into question, and hence 
improved upon. 
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•  Improved communication between members of the project team, and other project 
stakeholders. 
• Confidence that the true implications of uncertainties and risks have been 
examined and incorporated into the project plans. 
• Documented support for the project contingency allowances, and a basis for  
application management. 
•  Reduced probability that the realisation of the project will be suboptimal,  because 
either weaknesses have been identified or  improvements forced during the project 
planning phase. 
• A reduced likelihood of disruptive changes during implementation. 
•  Substantially increased chances of project success.       
 
The output of this stage is a list of risks  rated in terms of their probability and severity.   
 
Pennington (2007:489) found that: 
 
• In order for managers to make informed decisions about software development 
projects, they often need more information than is available through normal 
information channels, that is they need an in-depth review of at-risk projects. 
• Such in-depth reviews, however, are costly and time consuming. 
• Participants rarely filter information, and the implication of this is that decision 
makers are unable to process all the information. 
 
3.13.2.1.  Risk analysis techniques 
 
Wideman (1992:IV-4) identified the following risk analysis techniques: 
 
•  Brainstorming 
•  Sensitivity analysis 
•  Probability analysis 
•  Delphi  method 
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•  Monte Carlo method 
•  Decision tree analysis 
•  Utility theory 
•  Decision theory 
 
3.13.2.2.  Qualitative risk analysis techniques 
 
Kwak (2003:20), after research that included participants with an aggregate 300 years of 
project management experience, gave the following advice on quantitative risk analysis:  
 
For a qualitative risk analysis, likelihoods and consequences are assessed according to a 
classification scheme that is specific to the project and has been well defined prior to 
project initiation. Risk tolerance should also be clearly understood and communicated to 
the firm, the project managers and the stakeholders to arrive at a meaningful qualitative 
risk analysis. Respondents to a survey conducted by Kwak in 2003, responded as follows: 
 
• “I had a chance to interview two vice-presidents who manage "risk" for BellSouth. The 
individual responsible for the interaction with the marketing teams (projects and 
products) said he only uses qualitative tools (ratings on a 1-5 scale) because he thinks 
people in the past have relied too heavily on the quantitative tools and "misled" senior 
management in terms of accuracy.  
• The key benefit of qualitative risk analysis lies in its ability to represent complex 
information in simple terms.  Qualitative risk analysis is an excellent communications 
tool. Most people do not deal with probabilities, Monte Carlo analysis results and other 
black box approaches. But they certainly understand low, medium and high. Nothing 
communicates more easily and effectively than qualitative risk methods.  
• Many senior managers prefer a simple qualitative assessment of risk in their 
programme. You can still apply the issue to a risk matrix and assign a value to the 
issue, or prioritise the risk. As a briefing tool or snapshot assessment of risk issues, 
qualitative methods can be very effective.  
• Qualitative risk analysis is a driving force behind our ability to stay ahead of the 
competition. Market forces that are not necessarily quantifiable, but are as important or 
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perhaps more important than those items that can be measured, drive both  strategic 
and tactical decisions across our organisation. Forces such as competitive pressures, 
status of the economy and customer/intermediary expectations are all important factors 
that are taken into consideration when formulating and executing business strategies.  
• The best way to convey risk probability and impact to senior managers is by using 
numbers. Senior management likes to deal with numbers (money loss/gain) and if you 
can convey what this risk(s) means in the form of money, you can convince them of this 
value. This doesn't have to be done by applying sophisticated quantitative analysis. 
Simple qualitative analysis has been shown to be equally effective.  
• Rapid application development projects often make use of qualitative analyses as 
experienced members of the project team are called upon to evaluate risks that have 
many dimensions and would otherwise require a prohibitive amount of time to translate 
into a quantitative analysis.  
• In order to quantify the performance of a project from the perspective of risk to cost and 
schedule overruns, one has to determine the risk characteristics, variables or attributes 
that affect costs and schedules. In doing so, one is performing a qualitative risk 
analysis so that later the variables and attributes can be quantified. In this sense, 
qualitative risk analysis is as important as quantitative risk analysis because if one or 
more risk variables are overlooked, then the quantitative risk analysis will have 
diminished value.  
• Examples of qualitative analysis could be expanded to include risk impact analysis. 
Qualitative risk analysis can be used to change the level of urgency of a management 
response and so it does have business value.” 
 
3.13.2.3.  Computer applications 
 
 The use of computers and microcomputers in particular has gained ground rapidly in 
recent years as a result of the very rapid increase in the power of microprocessor 
hardware. Powerful and sophisticated software is now available on desktop personal 
computers to support complex scheduling, estimating and costing, spreadsheet type 
calculations, statistical analysis and recently also artificial intelligence applications. 
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 These computer applications are also very powerful tools for calculating and quantifying 
the probability and severity levels of identified risks.  Examples of project risk management 
software include: 
• Monte Carlo 
• Plan View 
 
3.13.3.  Project risk prioritisation 
 
The purpose of this phase of the risk management process is to cull from the long list of 
risks a short list that can be actively managed. Expected loss is the prime criterion on 
which to base this culling, because it measures the expected damage that can be inflicted 
on the project by the occurrence of each risk. Other criteria, such as urgency, the cost of 
mitigation, or the catastrophic nature of a risk, may influence this short list. In order to be 
able to compare risks, all expected losses should be expressed on the same scale, usually 
either days of delay or a specific financial unit.  
 
Risks must be prioritised, because limited resources are available to work on all the risks 
identified. To minimise and focus effort, only the ones that make the short list will be 
managed. One might decide to add a catastrophic risk to the list, even though its 
probability is quite low. The point is to manage the risks that could cause the greatest 
damage to the project. It may be unsettling to know that there are quite real and significant 
project risks that have been identified but will not be resolved. There are really only two 
questions to consider: on what basis to draw the line, and how far down to draw it. By 
prioritising project risks, one is able to make the most cost-effective use of resources 
according to the requirements of the project.  
 
It is recommended that one should typically have a top ten risks list to manage. 
Regardless of how one decides on the risks to be managed, one should also develop a 
risk map, as shown in figure 3.6. This map displays two important quantities for each risk: 
total loss on the x-axis and the risk likelihood (Pe x Pi) on the y-axis. This map helps to 
balance one’s prioritisation. By simply using expected loss, it is possible to miss a 
catastrophic risk that has a total loss with a very high value but a low likelihood.  
 CHAPTER 3: PROJECT RISK MANAGEMENT  
 Page 71                            
 
 
 
For example, if a risk has an expected loss of four days, it may not reach the list, but if the 
total loss is a 45-day slip in the schedule, the team may decide that this risk is so 
catastrophic that they must put it on the list. The risk map provides an excellent display of 
the risks that have been identified, so it can greatly assist in seeing which high-loss risks 
need to be included on the list. It will also be useful for the team and management to use 
on an ongoing basis to monitor risk, as the identified risks will migrate on the chart over 
time. A threshold line, drawn at a constant level of expected loss, separates the risks 
under active management from those that are candidates for later management.  
 
Figure 3.6:  Example of a risk map  
Source: Smith & Merritt (2002:36)   
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Risks 1, 2,5,13 and 16 are under active management and 4, 7,9,10 and 18 are monitored 
candidates. 
 
3.13.4.  Project risk response/ resolution 
 
The purpose of this step of the risk management process is to develop an action plan for 
each risk that is to be managed. Many companies complete the risk management steps up 
to this point, and even deliver a list of project risks at a phase review, but then they 
typically fail to resolve the risks because the project has usually reached a point where its 
intensity increases, which diverts attention from risk management. The team must 
constantly be vigilant to prevent the solid risk management work that has already been 
completed from being pushed to one side before it yields a benefit.  
 
Each risk that will be followed up is given an action plan for managing it.  An action plan 
must have the following (Smith & Merritt 2002:37): 
 
• an objective 
• a means of measuring when the objective has been achieved 
• a completion date 
• a person who is responsible for it  
• adequate resources allocated to complete the task 
 
Good project management practice dictates that these plans include the same elements 
as any other project task, such as laying out a printed circuit board or testing a prototype. 
However, because risk resolution tasks are often small ones, streamlined techniques can 
be used to manage them, as long as the provision of essential information required by the 
action plan is ensured. 
 
The task is completed either when the risk actually occurs or when its expected loss is 
managed down to a level where it falls below the threshold line on the risk map. Because 
this task consumes resources, it should be completed as soon as possible according to 
predetermined task objectives and completion criteria.  
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3.13.5.  Project risk monitoring and control 
 
 Valsamakis et al (2007:15) describe the next step as to minimise the risk in practice 
through the design and implementation of a physical risk management programme. Such 
programmes would aim to achieve the following goals:  
 
• Reduction of the magnitude of the exposure  
• Reduction of the frequency of the loss-producing events  
• Dealing (physically) with loss-producing events  
• Recovery (physically) from loss-producing events.  
  
Risk control programmes may be referred to as practical in the sense that they are 
conducted at the source of the risk. Although to a large degree the responsibility for risk 
management in an organisation can be viewed as a staff function, the practical 
implementation and monitoring of loss control programmes is conducted by line 
management. 
 
Smith and Merritt (2002:38) state that in monitoring risk one should regularly review 
progress on the action plans in the areas of transfer, redundancy, avoidance, and 
mitigation, to ensure that they produce the desired progress and remain effective. In 
addition, one should regularly look for changes in the external environment that could 
affect these action plans. Consequently, one should execute a condensed version of the 
step of risk identification on a regular basis. Unless this re-identification is built into regular 
risk management reviews, it is likely to be neglected.  
 
Several types of metrics can be used to monitor progress in risk management plans. The 
following are some examples:  
 
• monitoring expected losses for managed risks (if the action plans are working, 
expected losses should be declining)  
• reviewing the number of risks successfully being prevented, which provides a 
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reliable method of determining prevention plan effectiveness  
• reviewing the number of impacts being successfully mitigated when risk events do 
occur, which indicates the health of the contingency plans  
• noting new risks appearing in the analyses, which indicates that one is staying in 
touch with changes in the environment  
 
Risk management activities must be the centre of attention at project meetings (Smith & 
Merritt 2002:39). The project manager should review progress on the managed list at each 
meeting, and the group should explicitly decide on additions to or removals from this list. 
Use a short brainstorming activity to identify any new risks. Project meetings, assuming 
they occur weekly, are the primary battle-lines against project risks because management 
or phase reviews seldom occur frequently enough to provide effective risk management.  
 
 
In addition, risk management status should be reviewed with management on a regular 
basis. The risk map is a particularly good way of portraying the current risk management 
situation to management. In fact, a thorough review of project risk is a particularly effective 
way for management to determine the health of a project, compared with the more 
common method of checking deliverables and completion of planned activities. First, 
completion of planned activities and deliverables is basically backward looking, whereas 
monitoring risk status provides a forecast of the hurdles that lie ahead. Second, reviewing 
the risk picture fits in well with the management approach of managing by exception, the 
outstanding risks being the looming "exceptions”! If a project's risks are well managed, it is 
unlikely that there will be many surprises at the next risk review.  
 
Kwak and Dixon (2008:1) found that project managers and senior managers resist putting 
any effort into improving risk management, partly because of the mistaken belief that the 
highly risky and innovative nature of the projects being run makes it nearly impossible to 
predict and manage risks effectively. This resulted in project managers performing risk 
assessments in a cursory manner, focusing on the most common risks they have 
observed in the past.  
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3.14. Project risk management principles and benefits 
 
ISO 31000 (2008:2) tables the following benefits and principles of managing risk: 
 
• Risk management creates value. 
• Risk management is an integral part of organisational processes. 
• Risk management is part of decision making. 
• Risk management explicitly addresses uncertainty. 
• Risk management is systematic, structured and timely. 
• Risk management is based on the best available information. 
• Risk management is tailored. 
• Risk management takes human and cultural factors into account. 
• Risk management is transparent and inclusive. 
• Risk management is dynamic, iterative and responsive to change. 
• Risk management facilitates continual improvement and enhancement of the 
organisation. 
 
Nicholas (2004:324) defines the following general project risk management principles: 
 
• Create a risk management plan that specifies ways to identify all major project risks, 
and then create a risk profile for each identified risk. The plan should specify the 
person responsible for managing the risks, as well as methods for allocating time 
and funds from the risk reserve. 
• The risk profile for each risk should include likelihood, cost and schedule impact, 
and contingencies to be invoked. It should also specify the earliest visible 
symptoms (trigger events) that indicate that the risk is materialising. In general, 
high-risk areas should be visible, and have lots of eyes watching closely. 
Contingency plans should be kept up-to-date and reflect project progress and 
emerging risks. 
• A person whose principal responsibility is risk management should be appointed to 
the project. This is the risk officer. The risk officer should not be the same person as 
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the project manager because the role involves matters of psychology and politics.  
He/she should not be a can-do person but to some extent a devil's advocate, 
identifying, assessing and tracking all the reasons why something might not work, 
even when everyone else in the project believes otherwise. 
• The budget and schedule should include a calculated risk reserve, which is a buffer 
of money, time, and other resources for dealing with risks, as they materialise. The 
risk reserve is used at the project manager's discretion to cover risks not specifically 
detailed in the risk profile. It is usually not associated with a contingency plan, and 
its use might be constrained to particular applications or areas of risk. The size of 
the risk reserve should be estimated carefully, because a reserve that is too large 
can actually increase the time and cost of the project. 
• Risk must be continuously monitored and the risk management plan updated to 
account for emerging or potential risks. The project manager must be alert to 
emerging problems from unknown hazards.  Even known risks may take a long time 
before they begin to produce problems, so they need to be carefully monitored.  
Sometimes the response is to do nothing; however, doing nothing should be a 
conscious choice (not an oversight), followed up by close tracking to ensure this 
was the right choice, and that no further problems are developing. 
• Specify procedures to ensure accurate, comprehensive product documentation.  
Documentation includes proposals, detailed project plans, change requests, 
summary reports, and post-completion summaries. In general, the better the 
documentation of past projects, the more information will be available for planning 
future similar projects, estimating necessary time and resources, and identifying 
possible outcomes. 
 
3.15. Defining project success 
 
If project risk sometimes leads to project failure and one assumes that project risks are the 
“ enemies” of project success, the question should be asked, when is a project successful? 
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 Kerzner (2006:3) defines project success as the achievement of the project objectives:  
• within time 
• within cost  
• at the desired performance/ technology level  
• while utilising the assigned resources effectively and efficiently 
• when accepted  by the customer 
 
Christenson (2008:611) established that a clear, well-articulated and convincing outcomes 
vision that was effectively communicated made a strong and positive impact on perceived 
project success.  
 
This survey project includes questions on both communication and the project team’s 
understanding of what constitutes project success. 
 
 
3.16. Project failure  
 
It can be argued that project failure is sometimes the result of inefficient and insufficient 
risk management. It should therefore be useful to investigate the main causes of project 
failure to determine the relationship between project failure and inefficient risk 
management. Nicholas (2004:538) argues the following different levels of project failure: 
 
3.16.1. Level 1: Failures in the project management context 
 
These are sources of failure traceable to the inappropriate "fit" of the project organisation 
with project objectives, project tasks, top management, and the larger environment. They 
include the use of a project management approach or model that is incorrect for the project 
objectives and environment, and lack of top management support for the project.  
 
• Inadequate Project Management Approach. The project does not have the right 
organisational structure, project manager or team (in terms of skills, experience, 
authority, formality or complexity) to suit the project. For example:  
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o The project organisation structure, planning and controls are incongruent or 
incompatible with the project situation, the philosophy of the project 
manager, or the corporate culture and objectives. 
o More emphasis is placed on keeping the team busy than on results. 
Members of the team are assigned to the project without regard to 
appropriate skills and experience.  
o Either no one is held accountable for the entire project, or the responsibility, 
expectations, or authority of the project manager is unclear or undefined.  
o A project team, project manager or project structure that was successful in 
the past is "plugged" into a new project without considering the unique 
requirements of the project or distinguishing characteristics of its 
environment.  
 
• Unsupportive top management: Top management does not give the active and 
continued support necessary to achieve project goals. This is revealed in many 
ways. For example:  
 
o Top management does not delegate adequate responsibility or authority to 
the project manager, or back the project manager's decisions or actions.  
o The company does not make policy and procedural changes (budgeting, 
planning and control systems, reporting and authority relationship, etc) 
needed to conduct effective project management.  
o Top management does not participate in reviewing project plans and 
progress.  
 
 
3.16.2. Level 2: Failures in the project management system 
 
These are sources of failure traceable to project leadership, philosophy, and practice. 
They include the wrong choice of project manager, neglect of the systems approach in the 
project life-cycle, and misuse of project management techniques.  
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• The wrong project manager. The person in the role of project manager does not 
have the background, skills, experience or personality to lead and manage the 
project. For example:  
 
o The project manager is unable to confront conflict. He/she does not ask 
tough, probing questions, and cannot effectively argue for the best interests 
of the project. 
o The project manager cannot make the adjustment from a traditional work 
environment to the change and uncertainty of projects. He/she lacks the 
ability to function effectively under short timeframes and in stressful 
situations.  
o The project manager is not well rounded in technical and managerial skills. 
Sometimes this arises from a variation of the so-called Peter Principle: 
putting a good technician into a managerial role about which that person has 
no knowledge. In other cases, the project manager has managerial skills, but 
is so preoccupied with administrative details that he/she ignores critical 
technical matters. The manager lacks the skills and charisma to command 
the respect of the project team. 
 
• Ignoring the systemic nature of projects. The project is not treated as a system. 
Elements and processes of the project are compartmentalised without regard to 
their interaction. For example; 
 
o Hardware, software, resources and facilities are viewed independently 
without regard to their relation to overall project objectives. Emphasis is 
placed on individual activities rather than on project objectives.  
o The evolutionary process of systems development is viewed piecewise, one 
step at a time, without regard to subsequent or previous stages. This is 
evident by poor planning for future stages and inadequate evaluation of past 
stages. Problems are passed from one phase to the next.  
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• Inappropriate use or misuse of management techniques. Project management 
techniques are misunderstood or improperly employed. The problem lies with the 
project manager, the project team, or the techniques themselves. For example:  
 
o The project manager fails to distinguish the non-project techniques of 
planning, coordinating and control from those necessary for project activities. 
The project manager or the project team do not understand the need for tools 
such as PERT, WBS, performance analysis, conflict confrontation, and team 
building. These techniques are used incorrectly or not at all.  
o The project manager does not attend to the human/behavioural side of 
projects. He/she does not build a project team, help team members 
understand the project goal, or inspire them to work together towards the 
goal.  
o The techniques used are too sophisticated or otherwise inappropriate for the 
particular project. Schedules and reports are too detailed or insufficiently 
detailed for project decisions. Manual techniques that are simpler, more 
appropriate and better suited to small projects are bypassed in favour of 
sophisticated (but unwieldy or unnecessary) computerised reporting systems.  
 
3.16.3. Level 3: Failures in the planning and control processes 
 
These sources of failure stem from the project planning and control process. Poor 
communication and inadequate user participation can occur at any stage of the project and 
require continuous attention. Others, such as inadequate definition, estimation, scheduling 
or control occur primarily during certain phases of the project.  
 
• Inadequate communication in the project. These are problems that stem from lack of 
information quality, accuracy or timeliness, poor data collection and documentation, or 
inadequate distribution of information to those who need it. For example:  
 
o Early in the project, information about objectives, responsibilities and acceptance 
criteria is not documented. No attempt is made to identify information and sources 
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that will be needed during the project. Parties that "need to know" are not identified 
or kept informed.  
o During the project there is no posting or reporting of information about project status 
or about changes to the plan or end-item.  
o Insufficient meetings are convened to collect and disseminate information. Reviews 
do not delve deeply enough or ask probing questions. No project log or audit trail of 
project development is kept.  
o The quality and quantity of information gradually lessen as the project progresses 
because "there is not enough time". Communications are not documented so it is 
difficult to distinguish facts from assumptions.” 
 
• Failure to involve the user. The user or customer does not participate in the planning/ 
definition/ design/implementation process, and user needs are disregarded. This is one 
of the most frequently mentioned sources of project failure. Failure to involve the user 
early in the project results in lack of agreement about requirements, numerous 
requests for changes and conflict between the user and the project team during 
implementation. Even when users do participate in defining requirements, without 
continued involvement they cannot visualise the appearance or functioning of the final 
end-item and are dissatisfied when they see the result. Problems are aggravated and 
are more difficult to solve when there are multiple users. Both the user and the project 
management are to blame:  
 
o The user may feel awkward or uncomfortable and try to minimise his involvement. 
Some users resist participation, even when invited.  
o The behaviour of the project team may discourage user involvement. Members of 
the project team may behave arrogantly and make the user feel ignorant or inferior. 
Such behaviour limits user/project team trust and strains communication.  
 
• Inadequate project planning. Analysis and planning of project details are inadequate 
and sloppy; reports and recommendations from previous projects are ignored. Instead 
of preparing in advance, management reacts to things as they occur. Although poor 
project planning by itself is a major reported source of project failure, also cited are the 
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three particular features of planning, estimating, and scheduling.  
 
• Inadequate project definition. Vague, wrong or misleading project definition, or an 
absence of any definition is a frequently mentioned cause of failure. There is no formal 
definition of technical requirements, tasks, or project scope. Definition problems result 
from the following:  
 
o Lack of, or a poorly prepared, proposal, WBS, responsibility matrix, or work role 
definitions.  
o Lack of user involvement in defining project scope, tasks and requirements. The 
project team never becomes familiar with the user's operation and cannot 
construct a design that relates to user requirements.  
 
• Poor estimation of time and resources requirements. Estimates of resource 
requirements, activity durations, and completion dates are unrealistic. Bad estimating 
occurs because:  
 
o Standards or files of similar projects are not used to estimate how long the 
project should take. 
o Estimates are made without regard to the experience of the workers. It is 
assumed that all personnel are "experts" and that they will perform the work 
without a hitch.  
o Estimates are prepared by people unfamiliar with details and problems; those 
responsible for the work are not involved.  
o Not enough time is allowed for estimating.  
o The user exerts pressures to get the project done quickly; this results in setting 
unrealistic deadlines and eliminating "unnecessary" tasks such as 
documentation.  
 
• Incorrect scheduling and handling of resources. Scheduling and allocation of resources 
are incorrect; assignments are not anticipated; resource skills and capabilities are 
unknown; and resources for backup are unavailable. The problem begins during 
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planning and continues throughout the project:  
 
o Resource requirements are not anticipated and scheduled, and resource issues 
are addressed only as they occur. There is no skills inventory showing who is 
available for the project.  
o Project personnel are reassigned or turned over without readjusting the 
schedule to allow for lost time or the learning curve.  
 
• Numerous changes during the execution phase. Changes are made to the original 
requirements without corresponding changes to the schedule, budget, or other 
elements of the plan. This oversight leads to inadequate project communication, poor 
project definition, lack of user involvement, and sloppy project control.  
 
• Inadequate control. Project management does not anticipate problems but reacts after 
they arise; control is focused on daily issues without looking ahead to potential problem 
situations; management waits until near the completion date to see if the project is on 
time. Sources of control problems include:  
 
o Definition of work tasks that are too broad to be effectively controlled, work 
packages and work groups that are too large to be supervised, and milestones 
that are too far apart to permit stepwise monitoring of the percentage of the 
project that has been completed.  
o No adherence to standards or specifications for design, documentation, testing, 
or evaluation. Auditors do not perform careful evaluation, and evaluation is not 
used to determine why problems arise.  
o No attempt to resolve emerging problems early in the project. Instead of being 
proactive and preventive, the control process is retrospective and curative.  
o No forecasting or planning of the funds needed to guarantee completion of 
project objectives.  
o The management system takes on greater importance than the people in the 
system or the project end-item. This exacerbates peoples' tendency to resist 
controls and encourages them to circumvent or sabotage control procedures.  
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• Project termination is poorly planned. It is not known what constitutes project 
completion or the end-item, what the acceptance criteria are or who must sign off 
the project; there is no formal termination procedure addressing objectives, 
performance, end products, and maintenance issues; the impact on users is not 
predicted; personnel are not evaluated for their performance; there is no post- 
installation survey to address system bugs, necessary changes or changes that 
have already been made,  results or usefulness.  This problem is often related to 
poor project definition and lack of user involvement:  
 
o When project termination is not clearly defined, the project is allowed to 
continue even after it has long ceased to make cost-effective progress.  
o When users are not involved in planning, there is a greater chance of 
disagreement over final acceptance conditions. After acceptance, problems 
with the end-item go unidentified or are permitted to continue despite user 
dissatisfaction.  
 
Poor project termination has negative consequences beyond the failure of the 
immediate project. When no attempt is made to review project performance, it is 
unlikely that any knowledge can be gained to transfer to other projects.  
 
3.17. Project teams that effectively apply project risk management principles 
 
In the author’s opinion, project management teams that successfully apply the principles of 
project risk management  have the following characteristics: 
 
• Knowledge and experience characteristics 
• Procedural compliance characteristics 
• Attitudinal characteristics 
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3.17.1. Knowledge and experience characteristics  
 
• Are knowledgeable about project management and have a good understanding of 
the project management theory detailed in chapter 2. 
• Are knowledgeable about project risk management and have a good understanding 
of the project risk management theory detailed in chapter 3. 
• Have a good understanding of their specific subject fields and the interdependency 
and interaction of their fields with other disciplines. 
 
3.17.2. Procedural compliance characteristics  
 
Project management teams that successfully apply the principles of project risk 
management: 
 
• have project and risk management policies and procedures in place. 
• effectively utilise risk management techniques. 
• effectively utilise risk management software to support them in their risk 
management activities. 
• have a dedicated project manager who acts as the “keeper of the risks”. 
• have empowered project managers with authority to act and prevent/ mitigate risks 
and risk impact. 
• operate in a well-defined project environment with dedicated roles and 
responsibilities. 
 
3.17.3. Attitudinal characteristics  
 
Project management teams that successfully apply the principles of project risk 
management: 
 
• have a positive approach to project risk management.  
• are proactive in their project risk management approach. 
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• are supportive of the project manager and project team in their project risk 
management approach. 
• are accommodating of other team members’ ideas. 
• are supportive of a team approach. 
• urgently communicate and escalate issues that are perceived to have a potentially 
negative impact on the project’s success. 
• are focused on the successful execution of their projects. 
• are eager to learn from previous experience. 
• are disciplined in their work approach. 
 
 
3.18. Project risk management lessons learnt in high tech industries 
 
 Kwak and Dixon (2008:1) table the following lessons learnt from high tech industries: 
 
• Take a more structured approach to risk management. 
• Involve project team members in risk planning. 
• Keep risk tools flexible and adaptable to specific needs. 
• Draw on research from academic disciplines in developing new tools. 
• Utilise analytic tools for risk-based decisions within project teams. 
• Apply continuous risk assessment and planned discharge of risk. 
• Use untapped benchmarking data for quantitative risk assessment. 
• Integrate risk management into timelines. 
• Apply scenario planning to risk management. 
 
The application of and level of compliance with risk management principles by project 
teams in SGD will be confirmed through this research project. 
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3.19. Summary 
 
Chapter 3 presented the literature study on the theoretical aspects of risk and project risk 
management. The chapter focuses on the core theme of the research study, namely  
project risk management. In chapter 3 the theoretical aspects of risk and project risk 
management are discussed. The topics covered include project risk management 
principles and processes, the objectives of project risk management, project risk 
management models, risk through the project life-cycle, causes of project failure, the 
attitudinal characteristics of successful project teams, etc.  
 
The chapter concludes with an analysis of the main contributors to project failure. The 
characteristics of project teams that effectively apply the principles of project risk 
management are also discussed. Lessons learnt in project risk management in high tech 
industries are included in the last section of the chapter. This part of the literature study 
identifies common project risk management challenges faced by organisations and gives 
some guidance on how to deal with these challenges. 
 
This part of the literature study is extensively used in the research questionnaire to 
compare the current situation in SGD with the experiences of other organisations. 
 
 
Chapter 4 focuses on project risk management in the aerospace industry.  Reference is 
made to specific case studies and real-life experiences.  The findings of this part of the 
literature study are used in the research project to determine whether the experiences of 
South African companies and specifically SGD are congruent with those of international 
organisations. 
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CHAPTER 4 
 
PROJECT RISK MANAGEMENT IN THE AEROSPACE INDUSTRY 
 
4.1. Introduction  
 
Chapter 3 addressed the theoretical aspects of project risk management and concluded 
with sections on the main contributors to project failure and the project risk management 
lessons learnt in high tech industries. 
 
Chapter 4 focuses on project risk management in the aerospace industry.  Reference is 
made to specific case studies and real-life experiences.  The findings of this part of the 
literature study are used in the research project to determine whether the experiences of 
South African companies and specifically SGD are congruent with those of international 
organisations. 
 
4.2. Main contributors to project failure in the aerospace industry 
 
Lawrence and Scanlan (2007:511), after research spanning a ten-year period from 1996 to 
2006 conducted with partners in the US and European aerospace industries, identified the 
following eight factors as the main contributors to project failures in the aerospace 
industry: 
 
• poor initial planning 
• lack of clear objectives and deliverables 
• lack of understanding of dependencies 
• inadequate resource allocation 
• poor risk analysis 
• poor change management 
• lack of ”buy-in” from stakeholders 
• poor understanding of priorities 
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Lawrence and Scanlan (2007:515) emphasise the fact that aerospace (and avionics) 
programs are hugely complex:  
 
• Teams in these programmes are spread around the globe. For example, on the 
Boeing 777 (a somewhat smaller and simpler project than the A380), 238 design 
and building teams were located in over 60 different countries. These programmes 
face the challenges of time zone differences, culture and language issues as well 
as tool interoperability and inherent design complexity. 
• With joint defence programs like Eurofighter, governments frequently change their 
requirements, creating a nightmare for developers. 
• The technology is also inherently complex, with millions of components being 
integrated. 
• In order to make projects of this level of complexity work effectively, meticulous 
planning and work scheduling are necessary, as well as highly skilled estimates of 
the scale and challenges of the work itself.     
 
4.3. Governance in the aerospace industry (AS/EN9100) 
 
AS/EN9100 is the aerospace industry’s quality system standard for quality assurance in 
design, development, production, installation and servicing. Aligning many of the existing 
aerospace quality system requirements, AS/EN9100 is the first global aerospace standard 
that meets the requirements of aerospace companies worldwide. AS/EN9100 is a 
supplement to the international quality management system standard, ISO 9001, as it 
addresses additional expectations of the aerospace industry. 
 
The standard was released in 1999 by standards organisations around the world: 
 
• The Society of Automotive Engineers released AS9100 in the United States.  
• The European Association of Aerospace Industries released EN9100 in Europe.  
• The Japan Aerospace Quality Group released JISQ9100 in Asia.  
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AS/EN9100 is the result of a cooperative effort by the International Aerospace Quality 
Group (IAQG). The standard builds on ISO 9001:2000, as AS/EN9100 is directly aligned 
with the format and clauses of the ISO 9001:2000 standard.  
 
In addition, the new standard harmonises the requirements of former individual standards 
like the American AS9000, and the European EN9000-1, prEN9100, and SJAC9100. 
AS/EN9100 clarifies the specific aerospace requirements, and is a complement to national 
laws and regulations. It addresses both "design" and "non-design" responsible companies. 
Its 28 pages (50% more than AS9000) contain many new requirements, and numerous 
points of emphasis, clarification and interpretation specific to the aerospace industry. 
AS/EN9100 addresses both civil and military aviation and aerospace needs. 
 
Similar standards have been specifically developed for aerospace suppliers involved in 
repair and overhaul, namely AS/EN 9110, and AS9120 has been developed for aerospace 
distributors. Companies such as Boeing and Airbus have issued guidelines and mandates 
to their suppliers regarding AS/EN 9100 certification. 
 
4.4. Project risk management lessons learnt on aerospace programmes  
 
Pennock and Haimes (2001:105) presented the following lessons learned in the course of 
detailed research into the US navy E-6 aircraft programme. The E-6 was originally built to 
provide long-range communication with strategic ballistic missile submarines. Because of 
budget cuts, the navy decided to integrate a subset of the EC-135 functions into the E-6. 
This required an extensive upgrade of the E-6 fleet. The navy project management team 
worked with the Software Engineering Institute to implement continuous risk management 
for the acquisition programme. It is particularly interesting that the E-6 project was one of 
the few Department of Defence acquisition projects to be completed under budget and on 
schedule. 
 
Lesson 1: Don’t shoot the messenger; otherwise team members will lose their sense of 
safety about reporting problems and be reluctant to acknowledge existing or pending 
problems. 
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Lesson 2: The entire organisation must be sold on the risk management process: In order 
for continuous risk management to work, everyone in the organisation must participate in 
identifying and managing risks. Valuable information is lost when everyone does not 
participate. In the E-6 project, every member of the project team was encouraged to 
highlight impending risks directly to the project management without review or filtration by 
the management hierarchy. 
 
Lesson 3: Nothing goes as planned: The E-6 team found that the risk management plan 
itself may well be inadequate. The E-6 team had to revise their risk management 
strategies many times throughout the programme. 
 
The lessons learned on the E-6 programme can be summarised under the headings of 
inclusion and re-evaluation. Inclusion means to include all the stakeholders of a project in 
the risk management process. Re-evaluation, on the other hand, means constant review 
and re-evaluation of the analysis and decisions made. 
 
Project risk management, when implemented correctly, can result in tremendous benefits 
in terms of reducing programmatic and technical risks.  
 
 
4.5. Project risk management on the JSF programme  
 
On the basis of experience with the development of the avionics suite for the F-35 Joint 
Strike Fighter, Parker (1999:30) made the following recommendations to reduce the risk 
on avionics programmes: 
• “We had to find a way to take the risk out of these complex avionics systems before 
we install them on the airplane. By the time we’re building and flying the F-35, we 
need to have a high degree of confidence that the systems are going to perform as 
designed. You can have many individual systems that perform fine alone, but when 
you try to integrate them on one platform — well that’s the challenge." 
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• "We have a risk-reduction philosophy of ‘defense in depth.’ Defense against failure 
at each juncture, particularly out in the field," said Eric Branyan, Lockheed Martin 
vice-president of F-35 mission systems. "We have to understand the issues from 
the past. On the F-35, we did a lot of analysis on root causes (of faults) on legacy 
programs. Our team has a lot of strength in that area." 
• Lockheed Martin wrote requirements for JSF that take into account issues that may 
have been problematic in previous programmes. It is not the mission-related 
elements that tend to cause problems. It tends to be the less interesting activities 
such as: how should the system start and how should it shut down? How should it 
report faults? Can you start it up gracefully, shut it down gracefully and capture 
faults? 
• Legacy systems have not always been so good at endurance. "One of the checks 
we had on them was, could they run under the most stressing scenarios for six 
hours? That was a significant lesson learned from legacy aircraft where we didn’t do 
that kind of check. That retires a lot of risk early on.” 
• "We’d have only two to three hours of stability before we’d have a fault in the 
avionics system. That was about 10 years into the program. Now we can run (the 
JSF’s) CNI for better than six hours without a fault. Two years before the first flight 
of a mission systems F-35 we’re better then they (the F-22 team) were several 
years into the flight-test program." 
• Extensive testing of component systems in an accurate simulated environment has 
been crucial. Lockheed Martin prescribed extensive tests that suppliers had to 
conduct before equipment was shipped for integration. The EW suite, for example, 
had to perform in a simulated threat environment that was "very rigorous and very 
stressing". 
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4.6. Project risk management at NASA  
 
Mc Donald (2000), after a Board of Inquiry investigation into NASA’s project management 
capabilities, found the following: 
 
Examining the state of NASA’s programme and project management environment, the 
Board found that a significant infrastructure of processes and requirements was already  in 
place to enable robust programme and project management. However, these processes 
were not being adequately implemented within the context of “Faster, Better, and 
Cheaper”. 
 
To move toward the ideal vision of Mission Success First, the Board has made a series 
of observations and recommendations that are grouped into four categories, providing a 
guide by which to measure progress. 
 
People 
 
The Board recognises that one of the most important assets of a programme and project is 
its people. Success means starting with top-notch people and creating the right cultural 
environment in which they can excel. Thus, Mission Success First demands that every 
individual on the programme/project team continuously employ solid engineering and 
scientific discipline, take personal ownership of their product development efforts and 
continuously manage risk in order to design, develop and deliver robust systems capable 
of supporting all mission scenarios. 
 
Teamwork is critical for mission success. Good communication between all project 
elements — government and contractor, engineer and scientist — is essential to maintain 
an effective team. To ensure good teamwork, the project manager must guarantee an 
appropriate level of staffing, and all roles and responsibilities must be clearly defined. 
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Process 
 
Even the best people with the best motivation and teamwork need a set of guidelines to 
ensure mission success. In most cases NASA has very good processes in place, but there 
are a few areas for improvement. A concise set of mission success criteria should be 
developed and agreed early in the project life-cycle. During the mission formulation 
process, the programme office and the project should perform the system trades 
necessary to scope out the expected costs for mission success. 
 
This should be accomplished independently of any predefined dollar cap. If necessary, 
consider mission scope changes to drive the costs to a level that the programme can 
afford. Scope should never be decreased below a minimum threshold for science and for 
technical achievement as defined by the mission success criteria. 
 
Both the project and the programme should hold adequate contingency reserves, to 
ensure that mission success is achievable. Projects and programmes that wind up with 
inadequate funding should obtain more funds or consider cancellation before proceeding 
with inadequate funds. 
 
Close attention should be paid from the outset of the project to the plan for transition 
between development and operations. Adequate systems engineering staffing, particularly 
a mission systems engineer, should be in place to provide a bridge during the transition 
between development and operations, and also to support risk management trade studies. 
Greater attention needs to be paid to risk identification and management.  
 
Risk management should be employed throughout the life-cycle of the project, in much the 
same way as cost, schedule and content are managed. Risk, therefore, becomes the 
“fourth dimension” of project management — treated as equally important as cost and 
schedule. 
Project managers should copy the checklist located in the back of this report, putting it to 
constant use and adding to it in order to benchmark the performance of their project team. 
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Moreover, this checklist should be distributed to all members of the project team as a 360-
degree benchmark tool, to identify and reduce potential risk areas. 
 
Execution 
 
Most mission failures and serious errors can be traced to a breakdown in existing 
communication channels, or failure to follow existing processes — in other words, a failure 
in execution. To successfully shift to the Mission Success First culture, it is necessary for 
the institutional line management to become more engaged in the execution of a project. 
As such, line managers at the field centres need to be held accountable for the success of 
all missions at their centres. 
 
Let us be clear that this role of institutional line management accountability should not be 
construed as a return to the old management formula, in which NASA civil servants 
provided oversight for every task performed by the contractor or team. Instead, we 
recommend that NASA conduct more rigorous, in-depth reviews of the contractor’s and the 
team’s work — something that was lacking on the Mars Climate Orbiter. 
 
To accomplish this, line management should be held accountable for asking the right 
questions at meetings and reviews, and getting the right people to those reviews to 
uncover mission-critical issues and concerns early on in the programme. Institutional 
management also must be accountable for ensuring that concerns raised in their area of 
responsibility are pursued, adequately addressed and closed out. 
 
Line organisations at the field centres must also be responsible for providing robust 
mechanisms for training, mentoring, coaching and overseeing their employees, project 
managers and other project team leaders. An aggressive mentoring and certification 
programme should be employed as the first step toward nurturing competent project 
managers, systems engineers and mission assurance engineers for future programmes. 
 
Line organisations, in conjunction with the projects, also must instil a culture that 
encourages all internal and external team members to forcefully and vigorously elevate 
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concerns as far as necessary to get attention within the organisation. Only then will 
Mission Success First become a reality. 
 
Technology 
 
Technological innovation is a key aspect in making the “Faster, Better, and Cheaper” 
approach a reality. Through such innovation, smaller, lighter, cheaper and better 
performing systems can be developed. In addition, innovative processes enable quicker 
development cycles. To enable this vision, NASA requires adequately funded technology 
development, specifically aimed at Agency needs. Programmes and projects must conduct 
long-range planning for and champion technology infusions resulting in delivery of low-risk 
products for project incorporation. 
 
Mechanisms that minimise technology infusion risk, such as the New Millennium 
Programme, should be employed to flight-validate high risk technologies prior to their use 
on science missions. 
 
4.7. Similarities with pharmaceutical industry development projects  
 
Kwak and Dixon (2008:1) found that aerospace projects share several features with 
pharmaceutical development projects. The following are some examples: 
 
• First; they both involve a great deal of complexity.  In the case of aerospace 
programmes, this complexity is a result of enormous numbers of systems that must 
be integrated to ensure mission success. There are nearly limitless combinational 
possibilities for failure. In the case of drug development, complexity comes from a 
biological system, the human body. 
• Second; they both involve a great deal of uncertainty.  
• Last; they both involve the threat of loss of human life. Failure of systems can result 
in loss of life for organisations like NASA. Conducting clinical trials on experimental 
drugs involves inherent risk. 
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4.8. Summary  
 
Chapter 4 focuses on project risk management in the aerospace industry.  Reference is 
made to specific case studies and real-life experiences.  The chapter is concluded with a 
short section on similarities between development projects in the aerospace and 
pharmaceutical industries. The findings of this part of the literature study are used in the 
research project to determine if the experiences of South African companies and 
specifically SGD are congruent with those of international organisations. 
 
Chapter 5 introduces the South African aerospace industry. A general overview of the 
industry is given, including details of the main players, product offerings, major 
programmes, capabilities, etc. The chapter also includes a description of the avionics 
product development process.  
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CHAPTER 5 
 
INTRODUCTION TO THE SOUTH AFRICAN AEROSPACE INDUSTRY AND AVIONICS 
PROGRAMMES 
 
5.1. Introduction  
 
The South African aerospace industry is small by international standards. The “flagship” of 
the industry is Denel’s Rooivalk attack helicopter. This programme was unfortunately 
unsuccessful and even after a number of years Denel is still struggling to provide four 
platforms ready for deployment in support of peace-keeping operations in Africa. The 
programme has also failed to attract any international interest. 
 
Denel and some other South African companies have been involved for some years in the 
upgrade and maintenance of aircraft procured from overseas suppliers. Examples include 
the Mirage fighter, the Puma and Alouette helicopters and Hercules transport aircraft. 
 
From the 1990s onwards the South African government has opted for a strategic weapons 
acquisition programme, which has been associated with frequent allegations of corruption 
in South African political circles. The programme includes the acquisition of 28 Gripen 
fighters from Saab in Sweden, 14 HAWK trainers from BAE in the UK, 30 A109 and 4 Lynx 
helicopters from Agusta Westland in Italy and the UK. 
 
A few South African companies have, however, experienced some success in their own 
right in the international aerospace arena. These include Aerosud, ATE and SGD.  
 
5.2. The South African aerospace industry initiative   
 
A draft strategy to boost SA’s aerospace sector in the way the Motor Industry 
Development Programme (MIDP) bolstered the country’s motor car manufacturing sector 
was launched by the Minister of Trade and Industry n March 2005. According to the 
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Deputy Director-General of the Department of Trade and Industry,  Lionel October,  
”Government targeted the aerospace industry for accelerated development some time ago 
- based on its growth potential and in line with its aim of increasing value-added 
manufacturing and exports.”( Business Day 2005: 10)  
 
Francois Denner, Chief Director of Strategic Competitiveness at the department, said that 
since 2000 several strategies have been developed to bolster the aerospace industry. But 
the new initiative, developed together with the six largest aerospace companies in SA, is 
aimed at linking all previous initiatives to provide a comprehensive implementation plan. 
 
A key component of the new initiative will be to use government’s controversial 
procurement of eight new aircraft from Airbus Military to fast-track local component 
suppliers’ integration into global supply chains. The aim is that the deal should incorporate 
guaranteed contracts for local suppliers to provide components for the lifetime of the 
Airbus A400M. 
 
“If there is one programme that will change the face of the industry, it will be SA 
participation in the Airbus Military project, but it won’t be the only programme,” Denner 
said. It would enable local suppliers to leapfrog the average 10-year period normally 
required to become a first-tier supplier, he said. SA was looking to secure about 5% of the 
design and manufacture of all components for the Airbus A400M. Denner said that the 
Department of Trade and Industry has targeted the aerospace industry for accelerated 
development to illustrate SA’s hi-tech capabilities on a significant scale. “Job creation is 
not the main driver as other sectors have higher job creation potential,” he stated. This 
announcement and the renewed focus on the South African aerospace industry brings 
new opportunities and challenges for South African companies operating in the military 
aerospace industry. One of the biggest challenges is to gain a thorough understanding of 
and actively manage the specific project risks associated with   projects for both domestic 
and international customers. 
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5.3. Main players in the South African avionics field 
 
South Africa also has some players in the field of avionics. These include the following : 
 
• Ansys 
• ATE 
• Aerosud 
• Denel Aviation 
• SGD 
   
The information included in this chapter is based on information obtained from the internet 
web pages of the companies mentioned. 
 
5.3.1. Ansys 
 
Ansys Limited is a black-economic-empowered, ISO9001 accredited, JSE listed 
engineering and software company. The company was established in 1987. 
Ansys specialises in the design, development, manufacture, integration and support of 
advanced technology systems and products for the industrial, rail and defence 
environments. The company is active in the following markets: 
• Rail signalling and trackside measurement 
• Process improvement for large industrial companies 
• Systems integration and electro-optics in defence 
Ansys defence division specialises in the integration of weapon systems on aircraft, land 
vehicles and ships. This includes on-board weapons interfacing and services associated 
with the integration, testing and certification of integrated weapon systems. 
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5.3.1.1. Product offering 
The Ansys product offering includes: 
• On-board interfacing and control subsystems  
• Rocket launcher system  
• Anti-armour missile launcher system  
• Helmet mounted display electronic unit  
• Weapons integration and certification support  
• Harsh environment computer systems  
• Electro-optic systems  
  
On-board interfacing and control subsystems 
 
ANSYS is a leading South African company in the field of on-board weapons interfacing 
and has developed launcher electronic interface and control units for helicopter and fixed- 
wing aircraft applications. The development includes 3-dimensional packaging design, 
FEM analysis, stripline design and mass optimisation. 
  
Examples include the following: 
Rocket launcher system 
 
The rocket launcher system consists of a rocket electronic unit which is fitted to a standard 
NATO 19 tube 70 mm rocket launcher, adding less than 5 kg to the mass. No 
modifications are required and the installation is fully reversible. The ANSYS rocket 
electronic unit provides complete rocket system management, control and monitoring 
functionality. 
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Anti-armour missile launcher system 
 
The anti-armour missile launcher system consists of a launcher electronic unit integrated 
into the launcher mechanical structure. The launcher electronic unit interfaces to four 
missiles and to the aircraft electronic systems. The ANSYS launcher electronic unit 
provides complete launcher and missile management, control and monitoring functionality 
for up to four missiles simultaneously. 
  
Helmet mounted display electronic unit 
 
The HMDEU is currently under development by Denel Optronics for the export Gripen 
aircraft. ANSYS has designed the packaging, cooling and motherboard interfacing, as well 
as the related test equipment to ensure 100% screening of all internal interfaces prior to 
integration using a proprietary interfacing test set. 
   
Weapons integration and certification support 
 
Weapons integration is a complex task in the weapon systems development process. 
ANSYS provides services for planning, specification and execution of the programmes 
culminating in clearance/certification of the weapon on the platform, as well as the design 
of support equipment and facilities for streamlining the integration process. 
Where advanced systems are integrated onto an aircraft, it is advisable to reduce risks 
and costs by introducing an intermediate integration facility, that allows  for comprehensive 
operational testing of subsystems, without the need for an aircraft (which is expensive to 
make available and operate and which has safety implications). 
ANSYS has developed and supplied an integration facility for such intermediate integration 
of weapons systems destined for the Rooivalk helicopter. This facility tests the inter-
operability of all subsystems, from basic functionality to actual weapon delivery. 
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Harsh environment computer systems 
 
ANSYS has developed a number of computer systems for harsh environments. These 
developments range from embedded application (as described for weapon system 
interfacing) to bus-based systems like VME-based computers and consoles. Application 
environments include airborne, armoured vehicle and naval platforms. 
Electro-optic systems 
 
Through its wholly owned subsidiary, Optocon Systems (Pty) Ltd, ANSYS offers a 
comprehensive capability in the following: 
• Manufacture of precision optical components, optical subassemblies, night vision 
equipment and electro-optical (EO) systems  
• Electro-optical systems design  
• Modelling and systems engineering  
• Optical and opto-mechanical engineering  
Ansys offers high technology, harsh environment, control, measurement and process 
improvement systems incorporating a wide range of electronic, electro-optic and software 
technologies. 
 
5.3.1.2. Organisational capabilities 
Ansys specialises in the following: 
 
Systems design 
 
Systems design, divided into hardware and software elements, is performed by engineers 
and computer scientists at ANSYS. Formal design reviews are held to accept hardware 
and software designs. Test equipment, which is an integral part of the system, is an 
element of systems design. 
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Software development 
 
The software development group at ANSYS is led by engineering and computer science 
personnel. Formal software development techniques, especially object-oriented design 
and object-oriented programming, are utilised in all projects. ANSYS’s experience in 
software development extends from embedded systems through to desktop computer and 
mainframe applications. Programming languages extensively used at ANSYS include C, 
C++, Visual C and Visual Basic. A variety of operating systems are used, including DOS, 
QNX and Windows. 
 
Hardware development 
 
Hardware development is performed by electronic engineering personnel. The 
development process includes formal documentation of all design processes and 
calculations. Design reviews are held at critical milestones to ensure that designs are 
sound and that aspects such as speciality disciplines and environmental issues are 
properly considered. 
 
Test equipment development 
 
ANSYS reduces the risk associated with test equipment by choosing standard hardware 
platforms wherever possible on which to implement the test equipment. Test software 
development is performed by the ANSYS software development team and integrated and 
tested with the test equipment hardware prior to system integration. 
 
5.3.2 ATE 
 
ATE is a well-established South African military products engineering company that is fully 
owned by the French Aéronautique et Technologies Embarquées group.  
 
The ATE entrepreneurial spirit, mixed with creative business sense, has led the company 
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to astounding achievements. ATE’s Hawk Navigation and Weapons System won the 
South African Award for Excellence in the Management of Innovation, with BAE Systems 
transferring design authority for the system to ATE.   
 
The Mi-24 helicopter upgrade with new weapon sighting systems, cannons and missiles 
has been taken a step further with the supply of newly developed composite main rotor 
blades and life extending sand filters to a new international client.  
 
The Vulture Tactical UAV has achieved operational success within the South African Army 
and secured its first export contract. ATE’s main projects within the  fixed wing, helicopter 
and UAV divisions have established a successful international track record. 
 
 
5.3.2.1. ATE product offering 
 
The ATE product offering and track record include: 
 
• New avionics suites for the Pilatus ASTRA PC 7 trainer for the South African 
Airforce and HAWK lead-in fighter trainer for the SAAF, C130 avionics upgrade 
for an international customer 
• Avionics upgrade for the Mirage F1 for Spain 
• Avionics and weapon systems upgrade on the MI-24 Hind helicopter for an 
international customer 
• Oryx CMS for the SAAF 
• Various UAV products 
 
5.3.3 Aerosud 
Aerosud was formed in 1990 by the then key designers of the South African Rooivalk 
combat support helicopter, together with similar leaders from the Cheetah fighter 
programme (Mirage III upgrade) and the product support environment. Aerosud is an 
established leader in the South African aviation industry, and is increasingly being 
recognised as a respected brand in the very competitive international marketplace. 
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Aerosud considers that its business, management and technical skills have the potential 
for long-term sustainability as a credible, commercially successful private business 
enterprise. 
The first major contract involved the re-engining of the Mirage F1 fighter with the Klimov 
RD33 engine used in the Mig 29 fighter. Towards 1995 Aerosud embarked on 
diversification into the commercial aviation market with the design of galleys and other 
interior systems. Today Aerosud is an internationally recognised supplier of interior 
systems.  
Around 2000, Aerosud embarked upon major expansion of its production capacity. From 
its new premises near Pretoria it now manufactures around 2000 parts and assemblies a 
day and supplies these to the assembly lines of Airbus, Boeing, BAE Systems, Agusta 
Westland Helicopters and Spirit AeroSystems. Today, Aerosud is deeply involved in both 
civil and military aviation engineering projects, and its  activities cover design, 
development, prototyping, manufacture and in-service support. 
Aerosud has become an established leader in the South African aviation industry, and is 
increasingly being recognised as a respected brand name in the very competitive 
international marketplace. Aerosud has developed specifications for and installed 
electronic warfare systems on a number of aircraft platforms.  The equipment is normally a 
selection of radar and laser warning sensors, and optical missile approach warning 
sensors, coupled to a system of chaff and flare dispensing units. Past experience includes 
installations on aircraft and helicopters such as:  
• Puma/Super Puma  
• C-130 (various air forces)  
• Mirage F1/ Mirage 3  
• Mi-24/35  
• ILYUSHIN 76  
• MB 326  
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5.3.4 Denel Aviation 
Denel (Pty) Limited is the largest manufacturer of defence equipment in South Africa and 
operates in the military aerospace and landward defence environment.  Incorporated as a 
private company in 1992 in terms of the South African Companies Act 62 of 1973, Denel’s 
sole shareholder is the South African government. The Minister of Public Enterprises 
appoints an independent board of directors that oversees the executive management team 
which is responsible for the day-to-day management of the company. 
Denel is an important defence contractor in its domestic market and a key supplier to the 
South African National Defence Force (SANDF), both as an original equipment 
manufacturer (OEM) and for the overhaul, maintenance, repair, refurbishment and 
upgrade of equipment in the SANDF’s arsenal.  
Over the years Denel has built up a reputation as a reliable supplier to its many 
international clients.  It supplies systems and consumables to end users as well as  
subsystems and components to its industrial client base.  Denel also has a number of 
partnerships, joint ventures and cooperation agreements with renowned international 
players in the defence industry. Denel Aviation is a service provider leveraging its strategic 
South African Air Force (SAAF) business to support the local and selected international 
rotary and fixed-wing aircraft markets in the provision of maintenance, repair and overhaul 
(MRO) services.  
Denel Aviation has been involved with the production of military aircraft and aircraft 
components for many years. Examples include: 
 
• the design, development and production of the Rooivalk attack helicopter 
• the midlife upgrade of the SAAF Oryx helicopter 
• the production of aircraft components for the Gripen fighter 
• the production of aircraft components for various Airbus and Boeing platforms 
Denel Saab Aerostructures is an aerostructures facility which, in cooperation with suppliers 
of aircraft such as Airbus and Boeing, designs, manufactures and assembles composites 
and metallic aircraft subsystem structures. 
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5.3.5 Saab Grintek Defence 
 
Saab supplies the global market with some of the best products, services and solutions in 
the world for applications ranging from military defence to civil security. Saab has 
operations and employees on all continents and constantly develops, adopts and improves 
new technology to meet customers’ changing needs. 
 
SGD is one of the South African companies that play a key role in this initiative. SGD, 
which is wholly owned by Saab AB of Sweden, is a player in the international defense 
industry and supplies systems for airborne, land-based and maritime applications. The 
company employs some 800 people, mostly engineers and technical staff in South Africa 
and its history dates back to the 1970s. The operations associated with avionics and 
aerospace programmes in South Africa are structured into several product areas under the 
SGD legal entity. The following is a schematic representation of the SGD operations: 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 5.1:  Organisational structure of Saab Grintek Defence 
 
 
 
Product Area
Electronic Warfare
Product Area
Antenna Systems
Product Group
ACMS
Product Area
Recording &
Monitoring Systems
 Saab Avitronics Saab Aerotech SA
Saab Grintek Defence (Pty) Ltd
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5.3.5.1. Product area: Electronic Warfare 
  
Avitronics provides development, integration, production and in-services support for EW 
systems and offers the full spectrum of EW systems for air, land and naval applications. 
These include jammers, ELINT/ESM systems and stand-alone or fully integrated self-
protection systems with radar, laser and missile approach warning functions and 
countermeasures dispensing systems. 
 
The product area EW  has developed the Multi Sensor Warning System (MSWS), which is 
currently the most integrated multi-spectral warning system available on the market, and is 
complemented by a complete support system, including training courses, CBT training and 
a threat data management system. Avitronics is a competitive supplier of EW systems to 
Gripen (a 4.5 generation fighter aircraft manufactured by Saab AB) among other Saab AB 
defence technologies.  Gripen fighter aircraft are supplied to the SANDF by Saab AB on a 
continuous basis as part of the South African Airforce aircraft replacement programme.  
 
Other customers with which Avitronics has a long-standing relationship include the 
Malaysian government, the government of the United Arab Emirates, Armscor and various 
German manufacturers of submarine and other maritime and naval technologies. 
 
Avitronics currently has orders for its EW systems from various other regions, including 
North Africa, the Middle East, Switzerland, Germany, South East Asia, the United Kingdom 
and certain emerging market countries. Historically, huge advances have been made in 
the area of self-protection systems for air and naval applications, with little progress being 
made in self-protection systems for land equipment. 
 
Avitronics has made a significant investment, together with Denel, to develop a land 
electronics defense system (LEDS) for land equipment which provides self-protection 
systems (missile approach warners and other land defence systems) for vehicles as well 
as hard-kill solutions to disarm any incoming threat. Interest in this new product has been 
expressed by the SANDF, among others. 
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5.3.5.2. Product area: Recording and Monitoring  
 
The product area of Recording and Monitoring supplies systems for acquiring, processing 
and storing data related to the operation of aircraft and their health and systems status. 
Such data are then used for on-board decision making, maintenance and incident 
investigations. 
 
Avitronics supplies and supports aircraft recording, monitoring and related data 
management systems solutions for the avionics market, which includes original equipment 
manufacturers of aircraft and aircraft engines, aircraft operators, avionics integrators or 
upgrade contractors, and supplies flight data recorders. 
 
The key customers of Avitronics for R&M include British Aerospace Systems (BAES), 
Denel, Thales (France) and the European Aeronautic Defence and Space Company 
(EADS). 
 
5.3.5.3. Product area: Antenna Systems  
 
The product area: Antenna Systems supplies military and commercial antenna systems, 
operating as both a supplier of its internally designed and produced antenna systems and 
a distributor of antenna systems and other radio frequency products from original 
equipment manufacturers such as Jaybeam and TRiasX. The product area’s 
comprehensive and quality suite of antenna systems and related services, complemented 
by its outstanding application and installation support, have allowed it to successfully 
compete for both local and international contracts. 
 
Avitronics is the sole supplier of EW antenna systems to the SANDF in the frequency 
range above 500 MHz. Avitronics is also a major supplier of antenna systems to the Indian 
Air Force and the Polish armed forces and has recently been approved as a supplier to the 
Polish Navy. 
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5.3.5.4. Product group: Airborne Communication Management Systems  
 
The ACMS product group supplies the airborne communication management system. The 
ACMS is a fully integrated digital audio management and radio/radio navigation equipment 
controller. The ACMS manages and distributes the aircraft intercom, radio and radio 
navigation equipment audio and aircraft warning signals to pilots, passengers and crew. 
The ACMS also controls all the aircraft’s communication and radio navigation equipment. 
 
The current generation of ACMS have been supplied to Agusta Westland, the key 
customer and are fitted to the A109 helicopter platform in South Africa, Malaysia and 
Sweden. A previous configuration was fitted to the South African Rooivalk helicopter. 
  
5.3.5.5. Saab Aerotech South Africa 
Saab Aerotech SA (previously Logtronics) supplies through-life support on military 
platforms and has a long-standing relationship with the SANDF as well as many other 
international customers. Saab Aerotech focuses on defence and civil security life-cycle 
support for Saab products as well as selected third party products. The services they 
supply include integrated logistic support services such as: 
• ILS planning and consulting  
• product design influence  
• technical publications  
• training (CBT & conventional)  
• control and analysis of logistics data  
• obsolescence management  
• PLCS consulting, implementation and management  
• field /on-site support  
• workshop repairs   
• hardware and software engineering support  
• systems support  
• spares provisioning, warehousing, codification  
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Saab Aerotech has a strong test engineering capability, which includes the design, 
development and production of automatic test stations. 
 
Key customers include: 
 
• SANDF (SA Air Force, SA Army, CMI, SA Navy) 
• African Defence Systems 
• Saab Avitronics 
• Saab Aerotech (Sweden) 
• Aerosud 
• Denel Aviation 
 
Major programmes include: 
 
• RSA-48 test bench for Gripen avionics maintenance 
• Tactical communications repair contract for both the SA Army and the SA Air Force 
• System Support Centre for the SA Navy (repair of ship-borne and shore-based 
communications systems and EW equipment) 
• SU-30 test bench and training 
 
5.4. The avionics new products development process  
 
The avionics products development process is illustrated in the following diagram 
(Chilenski 2002:3): 
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Figure 5.2:  The avionics products development process. 
Source: Chilenski (2002:3) 
 
Most avionics systems comprise a hardware and software design component. The design 
and development process for civil certified systems is governed by, among others, the 
following RTCA standards: 
 
• RTCA DO 178B: Software development. 
• RTCA DO 254 E: Hardware development. 
 
The RTCA develops standards related to the FAA. RTCA is a not-for-profit corporation 
formed to advance the art and science of aviation and aviation electronic systems for the 
benefit of the public. The organisation functions as a Federal Advisory Committee and 
develops consensus-based recommendations on contemporary aviation issues. 
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Critical elements of the design criteria for avionics products include: 
 
• Requirements traceability. Each requirement must be traced and compliance must 
be proved by means of testing, that is, requirements are typically managed through 
software like Doors and compliance is proved through ATPs at component, LRU or 
system level. 
• Test coverage: Each software unit is tested to ensure functionality. 
• Design performance: Systems and LRUs are subject to ESS, including temperature 
vibration and shock testing. 
• Safety of flight: A comprehensive safety review of the various design modules is 
conducted to evaluate redundancy and recovery of the system in case of a failure. 
Third and fourth level system redundancy is not uncommon in avionics systems. 
• Component selection: Only military or industrial grade components are used in 
avionics systems and components are pre-screened to ensure compliance. 
• Reliability: System reliability is evaluated during system qualification and includes 
extensive endurance testing. 
 
5.5. Summary  
 
This chapter provided a general overview of the South African aerospace industry, 
including details of the main players, product offerings, major programmes, capabilities, 
etc. The chapter also included a description of the avionics new product development 
process.  
 
Chapter 6 provides an overview of the research methodology and research design, 
covering the theoretical and practical aspects of the research approach as well as giving a 
detailed description of the research design and execution process. 
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CHAPTER 6  
 
RESEARCH METHODOLOGY AND DESIGN  
 
6.1. Introduction  
 
This chapter is devoted to setting out all the important considerations related to the 
research design, and will provide details of the research design and the methodology 
covering the theoretical and practical aspects of the research approach. A detailed 
description of the research design and execution process is also given. 
 
6.2. Theoretical introduction to the design strategy  
 
According to Leedy and Ormrod (2005:86), when deciding on the broader design strategy 
one has to consider the following factors: 
 
• Understanding of the research problem 
• Identification of resources 
• Deciding on the design procedure 
• Deciding on the data requirements 
 
Leedy and Ormrod go on to describe the steps in the basic research process as follows: 
 
• In the mind of the researcher a question arises that has no known resolution. 
• The researcher converts the question to a clearly stated research problem. 
• The researcher poses a provisional hypothesis or series of hypotheses. 
• The researcher searches the literature for ideas that shed light on the problem and 
for strategies that may help to address it. 
• The researcher collects data that potentially relate to the problem. 
• The researcher arranges the data into a logical organisational structure. 
• The researcher analyses and interprets the data to determine their meaning. 
• Either the data appear to resolve the problem or they do not. Either they support the 
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hypothesis or they do not. 
 
6.2.1. Understanding the research problem  
 
6.2.1.1. Hypothesis 
 
 
 
 
 
6.2.1.2. Purpose of the study 
 
The main purpose of this research was to determine the reasons for and causes of the 
average quality rating of project risk management in avionics projects in SGD. 
  
The following components were researched and analysed to determine whether and to 
what extent they have an influence on the quality of project risk management as applied in 
SGD: 
 
• knowledge and experience of project risk management at SGD 
• level of compliance with risk management principles and procedures 
• attitudes of project teams at SGD regarding project risk management 
 
 
6.2.1.3. Need for research in this field 
 
The root causes of the “average” quality of project risk management at SGD need to be 
identified and investigated and results and conclusions drawn from the analyses will be 
used as a basis for recommendations on how to improve the quality of project risk 
management at SGD. 
 
 
The motivation for this research is based on the hypothesis that the quality of project risk 
management in avionics projects within SGD is average and that there is significant scope 
for improvement of the quality of project risk management. 
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6.2.2. Identification of resources  
 
The resources available for the research project included: 
• project teams at SGD 
• project risk management knowledge base, including all available literature. 
 
6.2.3. Deciding on the research design procedure  
 
The research procedure included a study of the relevant literature to obtain a better 
understanding of the theory and application of risk management principles in projects. 
 
Leedy and Ormrod (2005:94) define quantitative and qualitative research as follows: 
 
• Quantitative research methods: Quantitative research methods involve either 
identifying the characteristics of an observed phenomenon or exploring possible 
correlations among two or more phenomena. Descriptive research examines a 
situation as it is. It does not involve changing or modifying the situation under 
investigation nor is it intended to determine cause and effect relationships. 
 
• Qualitative research methods: Qualitative research methods focus on 
phenomena that occur in the “real world” and they involve studying those 
phenomena in all their complexity.  Qualitative researchers rarely try to simplify 
what they observe. Instead, they recognise that the issue they are studying has 
many dimensions and layers, and so they try to portray the issue in its multifaceted 
form.  
 
This research project included both qualitative and quantitative research. The research 
project focused on three target groups, namely: senior management, project and 
programme managers and project team members. 
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Quantitative research was conducted in the form of a questionnaire from which the results 
were statistically analysed using exploratory statistics; the results are represented 
graphically with the aid of graphs and pie charts. 
 
The qualitative research consisted of personal one-on-one interviews with current project 
managers, senior managers and other project personnel.  The results of these interviews 
were analysed and compared with conclusions drawn from the literature review. This 
analysis and comparison is presented in a report from which conclusions and 
recommendations are drawn. 
 
6.2.4. Deciding on the data requirements 
 
6.2.4.1  Sample population 
 
The population used for this study consisted of employees from the project environment of 
SGD. The research was aimed at all product areas and organisational levels within SGD. 
 
The sample population also included project team members from other avionics 
companies in the South African defence industry, such as  Aerosud and Denel Aviation. 
The response from these companies was very poor, however, and is not deemed to be 
representative of the avionics project environment at these companies. The results 
obtained from DAS are included for reference purposes. 
 
6.2.4.2  Sample size 
 
A simple random selection methodology was used in inviting respondents to participate in 
the survey. The objective was to randomly invite people from the project environment at 
SGD to participate and to ensure a representative response from all organisational levels 
and all product areas. Questionnaires were distributed to randomly selected respondents 
within the various product areas of SGD as well as Denel Aviation and Aerosud. The 
response rate was as follows: 
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Table 6.1: Sample size and response rate from invited respondents 
 
Organisation Respondents 
invited 
Survey forms 
returned 
Response rate 
(%) 
Product Area: EW 6 4 67 
Product Area: R&M 6 5 83 
Product Area: Ant 
Systems 
6 6 100 
Product Group: 
ACMS 
6 5 83 
Saab Aerotech 6 5 83 
Denel Aviation 12 2 17 
Aerosud 6 0 0 
Total 48 27 56 
 
Respondents were informed that they would receive a report on the results of the survey 
for their specific product area. This was done as an incentive for respondents to return 
their questionnaires.  
 
6.3. Design of the survey questionnaire  
 
Leedy and Ormrod (2005:190) provided the following guidelines for developing a suitable 
survey questionnaire. These guidelines were also used as design criteria for the 
development of the survey questionnaire for this study. 
 
• Keep it short. 
• Use simple, clear, unambiguous language. 
• Check for unwanted assumptions implicit in your questions. 
• Word your questions in ways that do not give clues about preferred or more 
desirable responses. 
• Check for consistency. 
• Determine in advance how you will code your responses. 
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• Keep the respondent’s task simple. 
• Provide clear instructions. 
• Give a rationale for any items whose purpose may be unclear. 
• Make the questionnaire attractive and professional looking. 
• Conduct a pilot test. 
• Scrutinises the product just before the final stage to ensure that it meets your 
needs. 
 
6.3.1. Preliminary considerations  
 
The following considerations were taken into account before formulating the questions: 
 
• What information is required? 
• Who are the target respondents? 
• What data collection methods will be used to survey these respondents? 
• What analytical methods will be used to interpret the results? 
 
6.3.2. Pretesting the questionnaire 
 
All aspects of the questionnaire were pretested. The pretest was conducted with 
respondents from all levels of the organisation within one of the product areas of SGD. 
Some minor changes were made to one of the questions, after the pretesting, to clarify the 
instructions. 
 
6.3.3. Structure of the questionnaire 
 
The structure of the questionnaire was aligned with the objectives of the research project 
as indicated below. (Please see Annexure A for a cross-referenced table between the 
questions and the relevant sections of the literature study.) 
 
• The first section of the questionnaire called for demographic data about the 
respondent’s age, experience, qualifications, membership of professional 
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organisations and experience of project management and project risk management. 
This section of the questionnaire was aimed at obtaining data to determine whether 
demographic and experience variables had an influence on the quality of project 
risk management. A second objective was to determine whether the sample criteria 
were met regarding representivity and experience. 
• Theoretical questions included in the second section of the questionnaire were 
aimed at determining the knowledge level of respondents regarding project 
management and project risk management.  
• The next section of the questionnaire was aimed at determining the respondent’s 
perception(s) of the quality of and compliance with risk management principles at 
SGD. This section included subsections on the following: 
o Project management 
o Project risk management 
o Project risk planning 
o Project risk identification 
o Project risk analysis 
o Project risk prioritisation 
o Project risk monitoring and control 
o Project risk resolution 
o General project risk management questions aimed at determining the 
respondent’s experience concerning the application of project risk 
management within the projects that he/ she participates in. 
o Attitudinal questions aimed at obtaining feedback on the respondent’s 
attitude towards project risk management. 
• The next section of the questionnaire gave the respondent the opportunity to rate 
the quality of project management and project risk management as well as the 
project risk management steps on a scale of 1 (Excellent) to 5 (Poor). This section 
was used to test whether or not the respondents agree with the stated hypothesis 
for the project. 
• In the next section the respondent had the opportunity to list the main contributors 
to project risk in his/her environment and to indicate root causes for these 
contributors. 
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• The next section of the questionnaire was aimed at prioritising the contribution to 
the respondent’s environment of the ten project risks as identified in the PMBOK. 
The results of this section will be used to determine the priority risk to be addressed 
in each product area. 
• The final section of the questionnaire gave the respondent the opportunity to 
propose improvements to the quality of project risk management in his/her 
environment. 
 
6.3.4. Administration of the questionnaire 
   
All questions were carefully formulated. The questionnaires were reviewed in consultation 
with the researcher’s supervisor and some peers at SGD. The objective of the review 
process was to ensure compliance with the stated design criteria for the questionnaire.  
 
Care was taken to ensure that questions were not constructed in ways that gave clues 
about preferred or more desirable responses. The pre-test was done after consensus had 
been reached on the format and content of the survey form. 
 
6.3.5. Processing received responses 
 
The results of all returned questionnaires were captured in an Excel database. The 
database was developed in parallel with the survey questionnaire in order to determine 
whether the responses would satisfy the data requirements of the research process as 
well as comply with the format for the presentation of findings and conclusions. 
 
Theoretical questions were all marked with the aid of a memorandum designed to evaluate 
answers to the theoretical questions. The memorandum was developed from the theory of 
project management and project risk management as described in the PMBOK as well as 
other literature from the literature study. 
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6.3.6. Statistical analysis of the data 
 
Responses were analysed using the Microsoft Excel software package. Responses were 
analysed per product area as well as per organisational level. Analyses included the 
calculation of standard deviation per organisational level and product area to determine 
the extent of consensus or variation on a specific outcome. 
 
6.3.6.1 Analysis of correlation within multiple choice survey results 
 
6.3.6.1.1. Background 
 
The analysis of the survey response results includes an analysis of the level of correlation 
between responses. This analysis was introduced to determine the level of correlation or 
agreement within each group of responses.  
 
Survey question results, particularly those requesting the respondent to indicate a 
subjective perception to a question and indicate this perception into one of a relatively 
small set of bands results in a reply that is inherently fuzzy. This is due both to the 
emotional influences at play in the respondent, as well as the imprecision in the raw results 
from each respondent.  It is therefore advisable to assess not only some sort of measure 
of the “nominal” response (where nominal could be, amongst other things, a numerical 
average, a median, or the modal maximum) but also measure of the consistency within the 
set of responses. 
 
6.3.6.1.2. Requirements 
 
The analysis of results includes an analysis of the degree of agreement within the results 
for each question.  This agreement metric was determined for the entire set of 
respondents and also for each sub-grouping of organizational level and per product area. 
 
An appropriate metric of “agreement” was selected to be the correlation coefficient, which 
meets the pre-conditions of all three points above: 
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• Increasing correlation corresponds to increasing agreement;  
• It  is dimensionless and 
• For small deviations, it is linear in the deviation 
 
There is a wealth of information available in standard texts on statistical analysis regarding 
the application of the correlation coefficient to assessment of similarity between sampled 
data sets, including means of estimating of the level of significance of such results, which 
supports use of such a standard statistic. 
 
6.3.6.1.3. Methodology 
 
Unfortunately a simplistic application of the standard methods of mapping the discrete 
responses, for example one of (Totally Disagree; Partially Disagree; Partially Agree; 
Totally Agree) to a numerical value, and thereafter determining the cross correlation of all 
possible pairings within the reply sets, did not yield intuitively satisfactory results. 
 
Tailoring of the correlation coefficient method was necessary to resolve this problem. 
 
A computationally simple modification, which continues to meet requirements  and still had 
a close link with the standard correlation coefficient, was adopted as follows: 
 
• Map the responses to a linearly spaced set of numbers, which are increasing in the 
perceived direction of improvement of the subjective response categories.  
(Henceforth the numerical code for each response is simply known as the 
“response”). 
 
• Determine the mean of the set of responses. 
 
• Determine the magnitude of the deviation of each response from this mean. 
 
• Determine an intermediate “consistency” of each deviation magnitude, being a 
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linear mapping: 
 
Deviation Magnitude Consistency 
0 100 % 
Half maximum deviation 0 % 
Maximum deviation -100 % 
 
• Determine the mean consistency, and map this mean to the equivalent correlation 
coefficient using 2nd
 
 order polynomial functions constructed as a function of the 
sample set size. 
6.3.6.1.4. Interpretation 
 
The correlation calculation returns correlation responses ranging from 100 percent to 
minus 100 percent. 
 
• A correlation level of 100 percent implies absolute “agreement” and an ultimate 
level of consensus among respondents 
 
• A correlation level of minus 100 percent implies absolute “disagreement” and an 
ultimate lack of consensus among respondents 
 
The level of agreement calculation can be used to evaluate the level of agreement/ 
consensus on each response. A high level of agreement ( 60-100 percent) will indicate a 
high level of consensus on a specific response and a low level of agreement will indicate a 
low level of consensus and diverse opinions on a specific response. 
 
6.3.7. Validity and reliability 
 
The survey form complies with the requirements of validity and reliability in the sense that 
it measured what it was supposed to measure. The survey form also yielded a high degree 
of reliability when comparing the results of the pretesting with the results of the actual 
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survey conducted. 
 
6.4. Summary 
This chapter described the procedure followed in the research design and questionnaire. 
The nature of this study was described as exploratory, historical and ex post facto 
research. Data were collected by means of self-administered questionnaires sent to 
randomly selected respondents in the identified target groups. The responses are 
representative of all the product areas and organisational levels at SGD.  
 
Chapter 7 will address the findings, analysis and discussion of results based on the 
response to the questionnaire. The findings were evaluated in relation to the goal and 
objectives of the study. Recommendations are based on conclusions as described in 
chapter 7. The research report supplies detailed information on the current status of 
project risk management at SGD. This information is extremely useful to the senior 
management team of SGD, as well as to current and future project managers and project 
team members. It will enable them to: 
• understand the process requirements of project risk management 
• supply guidelines for proper application of project risk management principles 
• identify areas for improvement and training requirements 
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CHAPTER 7  
 
RESULTS, DISCUSSION OF RESULTS AND FINDINGS  
 
7.1.  Introduction 
 
This chapter contains the results obtained from the analysis of the data in the returned 
questionnaires. A total of 30 questionnaires were sent out within SGD and 25 were 
returned, representing an 83.3% response rate. Research findings were evaluated in 
relation to the goal and objectives of the study. 
 
7.2.  Respondent profile 
 
The average age of respondents was 42 years. 
 
The respondents, on average, have worked at SGD for 9 years. 
 
The respondents, on average, have been in their current positions for 5 years. 
 
The respondents, on average, have 14 years’ experience in a project environment.  
 
 
 
 
 
 
 
 
 
 
FINDING 1 
The respondents were a highly experienced group who were also representative of the 
various product areas and organisational levels at SGD. 
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7.2.1.  Representivity 
 
7.2.1.1.  Breakdown of respondents per organisational level 
Breakdown of respondents at organisational level 
Project team 
members
40%
Senior 
management
20%
Programme and 
project managers
40%
 
Figure 7.1: Breakdown of respondents per organisational level. 
 
7.2.1.2.  Representation of respondents per product area 
Representation of respondents per product area
EW
16%
ACMS
20%
Ant Sys
24%
R&M
20%
Aerotech
20%
 
 
Figure 7.2:  Representation of respondents per product area. 
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7.2.2.  Educational level profile of respondents 
 
The highest educational level of the respondents was as follows: 
 
• Four percent of respondents have completed a PhD. 
• Twenty-four percent of respondents have completed a Master’s degree. 
• Thirty-two percent of respondents have completed a B degree. 
 
 
• 40 Percent of respondents have completed technical (diploma) qualifications.  
 
 
 
7.2.3.  Respondents’ membership of professional organisations 
 
Thirty-six percent of respondents are currently members of professional organisations, 
including IEEE, SACPE, SAQI and PMI. 
 
 
 
 
 
7.2.4.  Respondents’ project and project risk management training 
 
• Sixty percent of the respondents have completed formal project management 
training. 
• Twenty percent of the respondents have completed formal project risk management 
training. 
• Twenty-four percent of the respondents have done project management refresher 
training in the last two years. 
• Only 8% of the respondents have done project risk management refresher training 
in the past two years. 
FINDING 2 
The respondents were a group of well-qualified people, most of whom held engineering 
and other technical qualifications. 
 
FINDING 3 
Thirty-six percent of respondents are members of professional organisations. 
 
 CHAPTER 7: RESULTS, DISCUSSION OF RESULTS AND FINDINGS  
 
 Page 130                            
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
7.3.  Results of knowledge level questions 
 
7.3.1.  Project management questions 
 
Note: Responses to questions indicating the use of “own words” were marked with some 
tolerance regarding the choice of own words. Points were allocated for key concepts and 
principles, rather than precise choice of wording. 
 
Question 1: Define a project in your own words. 
 
The proforma answer to this question is: 
 
A temporary endeavour undertaken to create a unique product, service or result. 
FINDING 4 
Sixty percent of the respondents have completed formal project management training. 
 
FINDING 5 
Twenty percent of the respondents have completed formal project risk management 
training.  
 
FINDING 6 
Twenty-four percent of the respondents have done project management refresher training 
in the last two years.  
 
FINDING 7 
Only eight percent of the respondents have done project risk management refresher 
training in the past two years.  
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A project is a series of activities and tasks that 
• have a specific objective to be completed within certain specifications 
• have a specific starting and finishing date 
• have funding limits 
• consume resources (ie money, people, equipment) 
 
 
RESULTS 
 
Results for this question were as follows: 
 
Table 7.1: Results of knowledge level question 1: Define a project in your own 
words. 
 
Respondent 
group 
Senior managers Programme and  
project  
managers 
Project team 
members 
Total  
weighted 
average 
PG: ACMS 100 60 73 76 
Aerotech  60 60 80 64 
Antenna  
Systems 
60 70 80 73 
PA: EW 80 80 100 85 
PA: R&M 100 60 80 76 
Total SGD 
(Weighted  avg) 
80 67 80 74 
DAS 80 60 N/a 70 
 
DISCUSSION OF RESULTS 
 
The groups consisting of senior managers and project team members obtained the best 
results (80%) for this question. Product area EW achieved the best overall result (85%). 
The average result for SGD was 74%. Senior managers and project team members have 
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a good understanding of the definition of a project. Senior managers in both the R&M 
product area and the ACMS product group obtained a 100% result for this question. The 
group of project team members from PA: EW also obtained full marks for this question. 
 
What was surprising about the results in table 7.1 was the below-average score within the 
programme and project manager group. This was also the case with the results from DAS. 
Points were mostly lost because of incomplete answers, which did not cover all the 
elements of the definition. 
 
FINDINGS 
 
Senior managers and project team members have a good understanding of the definition 
of a project. The results scored by the programme and project managers group for this 
question were below average. The overall average result of 74% is good. 
 
Question 2: Describe the main objectives of a project in your own words. 
 
The proforma answer to this question is: 
 
“The main objectives of a project are to meet the stakeholders' needs and expectations.” 
 
RESULTS 
 
The results obtained for this question were as follows: 
 
Table 7.2: Results of knowledge level question 2: Describe the main objectives of a 
project in your own words. 
 
Respondent 
group 
Senior managers Programme and  
project  
managers 
Project team 
members 
Total  
weighted 
average 
PG: ACMS 100 100 67 80 
Aerotech  100 67 50 70 
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Antenna  
Systems 
100 50 100 83 
PA: EW 100 50 100 75 
PA: R&M 100 100 75 90 
Total SGD 
(Weighted  avg) 
100 70 80 80 
DAS 100 100 N/a 100 
 
DISCUSSION OF RESULTS 
 
The groups consisting of senior managers (100%) and project team members (80%) 
obtained the best results for this question. The results obtained by the programme and 
project manager groups were again below average. Product area: R&M achieved the best 
overall result (90%) for this question. The average score for SGD is an impressive 80%. 
The two respondents from DAS both achieved a result of 100% for this question. 
 
FINDINGS 
 
Senior managers and project team members have a good understanding of the main 
objectives of a project. The result obtained by the programme and project managers group 
for this question was below average. The overall average result of 80% is good. 
Respondents have a good overall knowledge level of the main objectives of a project. 
 
 
Question 3: How would you define project success? 
 
 
The proforma answer to this question is: 
 
“Successful completion of a project is completion on time, within budget, to specification 
and to customer satisfaction.” 
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RESULTS 
 
The results for this question were as follows: 
 
Table 7.3: Results of knowledge level question 3: How would you define project 
success? 
 
Respondent 
group 
Senior managers Programme and  
project  
managers 
Project team 
members 
Total  
weighted 
average 
PG: ACMS 100 100 53 72 
Aerotech  100 60 80 72 
Antenna  
Systems 
60 60 93 77 
PA: EW 40 60 80 60 
PA: R&M 100 70 30 60 
Total SGD 
(Weighted  avg) 
80 67 67 68 
DAS 60 40 N/a 50 
 
DISCUSSION OF RESULTS 
 
The senior managers again obtained the best results (80%) for this question. The below 
average scores of the groups consisting of programme and project managers and project 
team members is a concern. Product area: Antenna Systems achieved the best overall 
result (77%) for this question. The overall average result for SGD is 68%. Most points were 
lost due to incomplete answers that did not coverall the elements of the definition. Some 
respondents did not mention the customer satisfaction element and focused on the 
technical and cost compliance elements. The response was further investigated in 
personal interviews. Most of the respondents interviewed confirmed the importance of all 
the elements of the definition, including the customer satisfaction element. No conclusive 
trend could therefore be deduced from this result.   
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FINDINGS 
 
Senior managers have a good understanding of the definition of project success. The 
overall result for SGD is, however, disappointing.  
 
7.3.2.  Summary of the results for all project management questions 
 
RESULTS 
 
 The results for all project management questions are as follows: 
 
Table 7.4: Results for all project management questions 
 
Respondent 
group 
Senior managers Programme and  
project  
managers 
Project team 
members 
Total  
weighted 
average 
PG: ACMS 100 87 64 84 
Aerotech  87 62 70 73 
Antenna  
Systems 
73 50 91 75 
PA: EW 73 63 93 77 
PA: R&M 100 77 62 79 
Total SGD 
(Weighted  avg) 
87 67 76 74 
DAS 80 66 N/a 73 
 
DISCUSSION OF RESULTS 
 
The overall result for project management knowledge level questions (74%) was very 
good. Senior managers (87%) and project team members (76%) obtained the best results. 
The programme and project managers achieved the lowest average (67%) result.  Product 
group: ACMS achieved the best overall result (84%) and Aerotech achieved the lowest 
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average result (73%). 
 
It is evident from these results that the overall knowledge level of project management 
theory at SGD is quite high. The current project management knowledge level does not 
seem to have any negative effect on the status and quality of project management at SGD. 
This finding also correlates with the response in figure 7.4, namely that the quality of 
project management is rated by respondents as 3, 7 out of a possible score of 5.   
 
FINDINGS 
 
The following findings are based on the results of the theoretical questions on project 
management knowledge level. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
FINDING 9 
Senior managers seem to be the most knowledgeable, with an average result of 87% for 
all questions.  
 
FINDING 10 
The level of project management knowledge demonstrated by programme and project 
managers is below average and below the level of both senior managers and project 
team members. Additional training or refresher training may be required to improve the 
current status. 
 FINDING 11 
Project team members have a good overall knowledge level of project management 
theory. 
 
FINDING 8 
The overall knowledge level of project management theory of 74% is high to very high. 
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7.3.3.  Project risk management questions   
 
Question 4: Define a project risk in your own words.  
 
The proforma answer to this question is: 
 
“A simple definition of a ’project risk’ is a problem that could cause some loss or threaten 
the success of a project but which has not yet happened.” 
 
The results for this question were as follows: 
 
RESULTS 
 
Table 7.5: Results of knowledge level question 4: Define project risk in your own 
words. 
 
 
Respondent 
group 
Senior managers Programme and  
project  
managers 
Project team 
members 
Total  
weighted 
average 
PG: ACMS 100 100 40 64 
Aerotech  80 53 100 68 
Antenna  
Systems 
40 50 73 60 
PA: EW 80 60 40 60 
PA: R&M 100 70 60 72 
Total SGD 
(Weighted  avg) 
80 62 60 65 
DAS 0 20 N/a 10 
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DISCUSSION OF RESULTS 
 
The total average result for this question was 65%. This is a key element of the theory of 
project risk management. The result is disappointing. The senior managers group (80%) 
and product area: R&M (72%) achieved the best results for this question. Most 
respondents did not refer to the fact that a project risk could cause a loss or threaten the 
success of a project. The results obtained by DAS were similarly disappointing. 
 
FINDING 
 
Respondents do not seem to have a clear understanding of what a project risk is. 
 
Question 5: Define project risk management in your own words. 
 
The proforma answer to this question is: 
 
“The PMBOK (2004) describes project risk management as including the processes 
concerned with conducting risk management planning, identification, analysis, and 
monitoring and control on a project.” 
 
The results for this question were as follows: 
 
RESULTS 
 
Table 7.6: Results of knowledge level question 5: Define project risk management in 
your own words. 
 
 
Respondent 
group 
Senior managers Programme and  
project  
managers 
Project team 
members 
Total  
weighted 
average 
PG: ACMS 100 67 67 73 
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Aerotech  100 50 33 57 
Antenna  
Systems 
67 33 72 58 
PA: EW 50 50 83 58 
PA: R&M 100 58 58 67 
Total SGD 
(Weighted  
avg) 
83 50 65 63 
DAS 50 50 N/a 50 
 
DISCUSSION OF RESULTS 
 
The overall average result for this question was only 63%. This is a key element of the 
theory of project risk management. The result is disappointing. The senior managers group 
(83%) and product area: R&M (67%) achieved the best results for this question. The 
results obtained by DAS (50%) were also disappointing.  
 
FINDING 
 
Respondents do not seem to have a clear understanding of the definition of project risk 
management. 
 
Question 7.2.3: What are the objectives of project risk management? 
 
The proforma answer to this question is: 
 
“The PMBOK (2004) describes the objectives of project risk management as being to 
increase the probability and impact of positive events, and decrease the probability and 
impact of events adverse to the project.” 
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RESULTS 
 
The results for this question were as follows: 
 
Table 7.7: Results of knowledge level question 6: What are the objectives of project 
risk management? 
 
Respondent 
group 
Senior managers Programme and  
project  
managers 
Project team 
members 
Total  
weighted 
average 
PG: ACMS 100 33 56 60 
Aerotech  100 56 100 73 
Antenna  
Systems 
100 83 78 83 
PA: EW 100 67 33 67 
PA: R&M 100 100 100 100 
Total SGD 
(Weighted  avg) 
100 70 73 78 
DAS 67 67 N/a 67 
 
DISCUSSION OF RESULTS 
The total average result for this question was 78%. The senior managers group (100%) 
and project team members groups (73%) achieved the best results for this question. 
Product area: R&M (100%) achieved the best results for this question. The project team 
members group in PA: EW achieved a result of only 33%. The overall result for this 
question was good.  
 
FINDING 
 
Respondents seem to have a good understanding of the objectives of project risk 
management. 
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Question 7.2.4: Describe the typical process steps of a project risk management 
process. 
 
The proforma answer to this question is: 
 
• Risk management planning: Deciding how to approach, plan, and execute the risk 
management activities for a project. 
• Risk identification: Determining which risks might affect the project and 
documenting their characteristics. 
• Qualitative risk analysis: Prioritising risks for subsequent further analysis or action 
by assessing and combining their probability of occurrence and impact. 
• Quantitative risk analysis: Numerically analysing the effect on overall project 
objectives of identified risks. 
• Risk response planning: Developing options and actions to enhance opportunities, 
and to reduce threats to project objectives. 
 
RESULTS 
 
The results for this question were as follows: 
 
Table 7.8: Results of knowledge level question 7: Describe the typical process steps 
of a project risk management process. 
 
 
Respondent 
group 
Senior managers Programme and  
project  
managers 
Project team 
members 
Total  
weighted 
average 
PG: ACMS 100 50 89 83 
Aerotech  83 78 100 83 
Antenna  
Systems 
100 67 50 64 
PA: EW 100 67 100 83 
PA: R&M 100 83 67 80 
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Total SGD 
(Weighted  avg) 
97 72 75 78 
DAS 33 83 N/a 58 
 
DISCUSSION OF RESULTS 
 
The overall result for this question was very good. Respondents seem to have a good 
understanding of the process steps in a project risk management process. The senior 
managers group (97%) and product areas: EW and Aerotech (83%) achieved the best 
results for this question. 
 
The overall average result for this question was 78%. This is a key element of the theory of 
project risk management. The result is encouraging. 
 
FINDING 
 
Respondents seem to have a good understanding of the process steps in a project risk 
management process. 
.  
Question 8: Who is responsible for risk management in a project? 
 
The proforma answer to this question is: 
 
“The whole project team” 
 
RESULTS 
 
The results for this question were as follows: 
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Table 7.9: Results of knowledge level question 8: Who is responsible for project risk 
management in a project? 
 
Respondent 
group 
Senior managers Programme and  
project  
managers 
Project team 
members 
Total  
weighted 
average 
PG: ACMS 0 100 0 20 
Aerotech  0 67 0 40 
Antenna  
Systems 
0 0 67 33 
PA: EW 100 50 100 75 
PA: R&M 100 100 50 80 
Total SGD 
(Weighted  avg) 
40 60 40 48 
DAS 100 0 N/a 50 
 
 
DISCUSSION OF RESULTS 
 
Fifty percent of the respondents answered that the project manager is responsible. Forty- 
eight percent gave the correct answer. The project and programme management group 
(60%) achieved the best result for this question. The SGD overall average for this question 
was only 48%. This result was further investigated during the personal interviews. Most 
respondents confirmed that the prime responsibility lies with the appointed project 
manager, but that all project team members have a responsibility to communicate and 
escalate project risk. 
 
FINDING 
 
Respondents do not seem to have a clear understanding of who is responsible for risk 
management in a project. 
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Question 9: What do you think the characteristics of a successful project team are? 
 
The proforma answer to this question is: 
 
Knowledge and experience characteristics 
 
Project management teams that successfully apply the principles of project risk 
management: 
 
• are knowledgeable in project management and have a good understanding of the 
project management theory detailed in chapter 2 of the PMBOK 
• are knowledgeable in project risk management and have a good understanding of 
the project management theory detailed in chapter 3 of the PMBOK 
• have a good understanding of their specific subject fields and their interdependency 
and interaction with other disciplines 
 
Procedural compliance characteristics 
 
Project management teams that successfully apply the principles of project risk 
management: 
 
• Have project and risk management policies and procedures in place. 
• Effectively utilise risk management techniques. 
• Effectively utilise risk management software to support them in their risk 
management activities. 
• Have a dedicated project manager who acts as the “keeper of the risks”. 
• Have empowered project managers with authority to act and prevent/ mitigate risks 
and risk impact. 
• Operate in a well defined project environment with dedicated roles and 
responsibilities. 
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Attitudinal characteristics 
 
Project management teams that successfully apply the principles of project risk 
management: 
 
• Have a positive approach toward project risk management.  
• Are proactive in their project risk management approach. 
• Are supportive of the project manager and project team in their project risk 
management approach. 
• Are accommodating of other team members’ ideas. 
• Are supportive of a team approach. 
• Urgently communicate and escalate issues that are perceived to have a potentially 
negative impact on the project’s success. 
• Are focused on the successful execution of their projects. 
• Are eager to learn from previous experience. 
• Are disciplined in their work approach. 
 
RESULTS 
 
The results for this question were as follows: 
 
Table 7.10: Results of knowledge level question 9: What do you think the 
characteristics of a successful project team are? 
 
 
Respondent 
group 
Senior managers Programme and  
project  
managers 
Project team 
members 
Total  
weighted 
average 
PG: ACMS 100 70 77 80 
Aerotech  70 53 40 54 
Antenna  
Systems 
40 10 73 47 
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PA: EW 40 75 60 63 
PA: R&M 100 60 45 62 
Total SGD 
(Weighted  avg) 
70 52 64 60 
DAS 40 40 N/a 40 
 
DISCUSSION OF RESULTS 
 
The overall result for this question was only 60%. The senior managers group (70%) and 
product group ACMS (80%) achieved the best result for this question. The programme and 
project managers group in Antenna Systems achieved a result of only 10% for this 
question.  The results obtained by DAS (40%) were also disappointing. 
 
FINDINGS 
 
Respondents do not seem to have a clear understanding of the characteristics of a 
successful project team. 
 
 
7.3.4.  Summary of the results of all project risk management questions  
 
RESULTS 
 
Table 7.11: Results of all project risk management questions 
 
 
Respondent 
group 
Senior managers Programme and  
project  
managers 
Project team 
members 
Total  
weighted 
average 
PG: ACMS 83 70 55 69 
Aerotech  72 59 62 65 
Antenna  58 41 69 56 
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Systems 
PA: EW 75 61 74 70 
PA: R&M 100 79 64 70 
Total SGD 
(Weighted  avg) 
78 61 63 65 
DAS 55 50 N/a 53 
 
DISCUSSION OF RESULTS 
 
The overall result for project risk management knowledge level questions (65%) was 
disappointing. Senior managers (77%) and project team members (63%) obtained the best 
results. The programme and project managers achieved the lowest average (61%) result.  
The PAs: R&M and EW achieved the best overall result (70%) and Antenna Systems 
achieved the lowest average result (56%). 
 
It is evident from these results that the overall knowledge level of project risk management 
theory at SGD is of an average standard. The current project risk management knowledge 
level seems to be having a negative effect on the status and quality of project 
management at SGD. This finding also correlates with the response in figure 7.4, that the 
quality of project risk management is rated as 2.99 out of a possible score of 5.  
 
The situation at SGD is also congruent with McNamara’s conclusion (see 3.10) that the 
South African engineering, contracting and project management industry generally does 
not understand or utilise, in a formal and structured manner, project risk management 
techniques as they apply to the project life-cycle. 
 
FINDINGS 
 
The following findings are based on the results of the theoretical questions on project risk 
management knowledge. 
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7.4.  Results of project management questions 
 
Respondents were requested to indicate whether they totally agree, partially agree, 
partially disagree or totally disagree with each of the following statements. 
 
Table 7.12. Question 1: The company/business unit that I am part of has well defined 
project management processes defining the roles and responsibilities of project 
team members within the nine areas of project management. 
 
RESULTS 
 
The results for this question were as follows: 
 
 
 
FINDING 13 
The overall knowledge level of project risk management theory of 65 percent is 
disappointing, with senior managers and product areas: EW and R&M achieving the 
best results. 
 
FINDING 14 
Respondents seem to have a very good knowledge of the objectives of project risk 
management and the process steps in the project risk management process. 
 
 FINDING 15 
Overall knowledge of project risk management could potentially be improved through 
training and more frequent refresher training. 
 
FINDING 16 
An overall improvement in project risk management knowledge should result in an 
improvement of the quality of project risk management at SGD. 
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Respondent group 
Totally 
agree 
% 
Partially 
agree  
% 
Partially 
disagree 
% 
Totally 
disagree 
% 
Correlation 
% 
PA EW 25 25 50 0 14.1 
Senior managers 0 100 0 0   
Prog and proj managers 50 0 50 0   
Proj team members 0 0 100 0   
PA R&M 60 40 0 0 61.8 
Senior managers 100 0 0 0   
Prog and proj managers 50 50 0 0   
Proj team members 50 50 0 0   
PA ANT SYS 0 50 33 17 36.7 
Senior managers 0 100 0 0   
Prog and proj managers 0 50 0 50   
Proj team members 0 67 33 0   
PG ACMS 20 80 0 0 79.1 
Senior managers 0 100 0 0   
Prog and proj managers 0 100 0 0   
Proj team members 33 67 0 0   
AEROTECH SA 20 20 60 0 25.5 
Senior managers 0 0 100 0   
Prog and proj managers 33 33 33 0   
Proj team members 0 0 100 0   
TOTAL SGD 22 41 30 7 37.5 
Senior managers 17 50 17 16 18.2 
Prog and proj managers 27 27 36 10 15.2 
Proj team members 20 50 30 0 58.2 
DAS 0 0 50 50 29.4 
Senior managers 0 0 0 100   
Prog and proj managers 0 0 100 0   
Proj team members n/a n/a n/a n/a   
 
 
DISCUSSION OF RESULTS 
 
Twenty-two percent of respondents totally agreed that SGD has well defined project 
management processes. Forty-one percent of respondents partially agreed that SGD has 
well defined project management processes.  Opinion on this question showed a 
correlation level of 37.5% for the whole group, with a high level of agreement in the   
ACMS product area and a low level of agreement in the EW product area. 
 
Opinion amongst the project team members group had a high correlation level of 58.2%. 
Fifty-four percent of programme and project managers responded positively to the 
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question. Opinion among the programme and project managers group proved to be 
divided with a 15.2% level of agreement. The 100% negative response from DAS is also 
interesting. Project management processes at SGD are governed through the PROPS 
(project management model) process and are well described in the business management 
system. 
  
FINDING 
 
 
 
 
 
 
 
 
Table 7.13. Question 2: The company/business unit that I am part of has well defined 
project risk management processes defining the roles and responsibilities of team 
members within the steps of the risk management process. 
 
RESULTS 
 
The results for this question were as follows: 
 
Respondent group 
Totally 
agree 
% 
Partially 
agree  
% 
Partially 
disagree 
% 
Totally 
disagree 
% 
Correlation 
% 
PA EW 50 25 0 25 -42.3 
Senior managers 100 0 0 0   
Prog and proj managers 50 50 0 0   
Proj team members 0 0 0 100   
PA R&M 40 40 20 0 39 
Senior managers 100 0 0 0   
Prog and proj managers 0 100 0 0   
Proj team members 50 0 50 0   
PA ANT SYS 17 0 50 33 36.7 
Senior managers 0 0 0 100   
Prog and proj managers 0 100 0 50   
Proj team members 33 0 67 0   
FINDING 17 
Sixty-three percent of respondents agreed that SGD has well-defined project 
management processes. Thirty-seven percent of respondents indicated that there is 
some scope for improvement. The two DAS respondents agreed that DAS does not 
have well-defined project management processes.  
 
 CHAPTER 7: RESULTS, DISCUSSION OF RESULTS AND FINDINGS  
 
 Page 151                            
 
PG ACMS 0 60 40 0 61.8 
Senior managers 0 0 100 0   
Prog and proj managers 0 0 100 0   
Proj team members 0 100 0 0   
AEROTECH SA 20 20 60 0 25.5 
Senior managers 0 0 100 0   
Prog and proj managers 33 33 33 0   
Proj team members 0 0 100 0   
TOTAL SGD 22 26 37 15 15.6 
Senior managers 33 0 33 33 -51.4 
Prog and proj managers 18 36 36 10 28.5 
Proj team members 20 30 40 10 21 
DAS 0 0 50 50 29.4 
Senior managers 0 0 0 100   
Prog and proj managers 0 0 100 0   
Proj team members n/a n/a n/a n/a   
 
DISCUSSION OF RESULTS 
 
Twenty-two percent of the respondents totally agreed that SGD has well defined project 
risk management processes. A further 26% of the respondents partially agreed that SGD 
has well defined project risk management processes. Opinion on this question showed a 
correlation level of 15.6% for the whole group, with most agreement in the ACMS product 
area and least agreement in the EW product area. 
 
Senior managers’ opinion was extremely divided on this aspect with a low correlation level 
of -51.4%, mostly influenced by negative responses from the Antenna Systems product 
area and ACMS product group. Opinion within the programme and project manager group 
and project team members group was also divided with a correlation level of 28.5% and 
21% respectively. The two DAS respondents agreed that DAS does not have well defined 
project risk management processes. 
 
FINDING 
 
 
 
 
 
 
FINDING 18 
Forty-eight percent of the respondents agreed that SGD has well defined project risk 
management processes.  Project risk management is addressed in the SGD company 
procedures, but roles and responsibilities within the steps of the project risk 
management process are not that well-defined. 
 
 
 
 CHAPTER 7: RESULTS, DISCUSSION OF RESULTS AND FINDINGS  
 
 Page 152                            
 
Table 7.14. Question 3: The project teams that I am part of are proactive in their 
approach to project risk management, resulting in all project risk being identified 
well in advance and appropriate timeous action taken to resolve or mitigate risk. 
 
RESULTS 
 
The results for this question were as follows: 
 
Respondent group 
Totally 
agree 
% 
Partially 
agree  
% 
Partially 
disagree 
% 
Totally 
disagree 
% 
Correlation 
% 
PA EW 0 50 50 0 56.2 
Senior managers 0 100 0 0   
Prog and proj managers 0 50 50 0   
Proj team members 0 0 100 0   
PA R&M 20 60 0 20 25.5 
Senior managers 0 100 0 0   
Prog and proj managers 50 50 0 0   
Proj team members 0 50 0 50   
PA ANT SYS 17 33 50 0 36.7 
Senior managers 0 100 0 0   
Prog and proj managers 0 50 0 0   
Proj team members 33 0 67 0   
PG ACMS 0 40 40 20 39 
Senior managers 0 0 100 0   
Prog and proj managers 0 0 0 100   
Proj team members 0 67 33 0   
AEROTECH SA 0 60 40 0 61.8 
Senior managers 0 100 0 0   
Prog and proj managers 0 33 67 0   
Proj team members 0 100 0 0   
TOTAL SGD 7 48 37 8 48.2 
Senior managers 0 67 33 0 66.5 
Prog and proj managers 9 45 36 10 40.7 
Proj team members 10 40 40 10 36.7 
DAS 0 50 50 0 29.4 
Senior managers 0 0 100 0   
Prog and proj managers 0 100 0 0   
Proj team members n/a n/a n/a n/a   
 
DISCUSSION OF RESULTS 
 
Only 7% of the respondents totally agreed that the project teams that they are part of are 
proactive in their approach to project risk management, effectively identifying risks and 
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taking timeous action to mitigate and resolve project risk. A further 48% of the respondents 
partially agreed with this statement. 
 
What is of interest here is that 0% of senior management totally agreed with this statement 
and a further 67% partially agreed. An interesting cross-correlation exists between the 
project and programme managers and project team member groups, with similar ratings 
per category, which indicates a high level of agreement on this aspect with a correlation 
level of 40.7% and 36.7% respectively. 
 
Opinion on this question showed a correlation level of 48.2% for the whole group, with the 
highest level of agreement in the Aerotech group and lowest in the R&M product area. 
Compared to some of the other questions there is a high level of agreement that the 
approach to project risk management in SGD is not proactive. This finding is a concern 
based on Hollinger’s (2008:18) conclusion: “To be successful in this industry requires a 
proactive and focused project risk management approach. Suppliers in the industry often 
suffer financial losses and reputational damage due to an underestimation of the project 
risks associated with Aerospace programmes.” 
 
Respondents confirmed in the personal interviews that SGD also suffer financial losses 
from time to time owing to delays on new product development and production projects.  
Most risks are identified in time, although not always through a structured process, but 
appropriate and timeous action is not always taken. This is a focus area for improvement 
at SGD. This response is correlated with the results in figure 7.4, which indicate that risk 
identification is rated by respondents as 3.19 out of a possible score of 5, but risk 
response is only rated as 2.87 out of 5. 
 
FINDING 
 
 
 
 
 
FINDING 19 
Forty-five percent of respondents agreed that the project teams that they are part of are 
not proactive in their approach to project risk management. 
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Table 7.15. Question 4: The project teams that I am part of have dedicated/ 
appointed risk officers or project managers who are the “keepers of the risk”. 
 
RESULTS 
 
The results for this question were as follows: 
 
Respondent group 
Totally 
agree 
% 
Partially 
agree  
% 
Partially 
disagree 
% 
Totally 
disagree 
% 
Correlation 
% 
PA EW 0 50 25 25 14.1 
Senior managers 0 0 100 0   
Prog and proj managers 0 100 0 0   
Proj team members 0 0 0 100   
PA R&M 40 20 0 40 -100 
Senior managers 0 100 0 0   
Prog and proj managers 50 0 0 50   
Proj team members 50 0 0 50   
PA ANT SYS 17 0 50 33 36.7 
Senior managers 0 0 0 100   
Prog and proj managers 0 0 0 50   
Proj team members 33 0 67 0   
PG ACMS 0 40 0 60 -23.2 
Senior managers 0 0 0 100   
Prog and proj managers 0 0 0 100   
Proj team members 0 67 0 33   
AEROTECH SA 40 40 20 0 39 
Senior managers 0 0 100 0   
Prog and proj managers 67 33 0 0   
Proj team members 0 100 0 33   
TOTAL SGD 19 25 19 37 -11.1 
Senior managers 0 17 33 50 36.7 
Prog and proj managers 27 27 9 37 -42.3 
Proj team members 20 30 20 30 -15.7 
DAS 0 0 0 100 100 
Senior managers 0 0 0 100   
Prog and proj managers 0 0 0 100   
Proj team members n/a n/a n/a n/a   
 
DISCUSSION OF RESULTS 
 
Only 44% of the respondents responded positively to this question, with only 19% totally 
agreeing with the statement. It can be deduced from this response that some uncertainty 
exists within project teams at SGD as to responsibility and accountability for project risk 
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management. This is also supported by the results of the knowledge level question on 
“Who is responsible for project risk management?” Of interest here is an 83% negative 
response from senior managers and 50% negative response from project team members. 
The programme and project managers group returned the highest level (54%) positive 
response to this question although with a low level of agreement. 
 
Opinion on this question showed a very low (-11.1%) correlation level for the whole group. 
The Antenna Systems product area showed the highest level of correlation with 36.7%. 
 
Some respondents indicated that it was not necessary to have a dedicated person 
responsible for risk management in smaller projects. It was also evident from the 
responses and interviews with project team members that the actual “appointment” of a 
dedicated person is not always visible to them.  
What is most important is that someone, preferably the project manager, should be 
appointed to keep the risk register/risk map and manage the project risk management 
process. This does not seem to be formalised and in place at SGD. 
 
FINDING 
 
 
 
 
 
Table 7.16. Question 5: The project teams that I am part of learn from previous 
experience and effectively prevent repetition of previous mistakes. 
 
RESULTS 
 
The results for this question were as follows: 
 
Respondent group 
Totally 
agree 
% 
Partially 
agree  
% 
Partially 
disagree 
% 
Totally 
disagree 
% 
Correlation 
% 
PA EW 0 50 25 25 -42.3 
FINDING 20 
Fifty-six percent of respondents indicated that the project teams that they are part of do 
not have dedicated risk officers/project managers responsible for risk management.  
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Senior managers 0 0 100 0   
Prog and proj managers 0 100 0 0   
Proj team members 0 0 0 100   
PA R&M 40 20 0 40 71.1 
Senior managers 0 100 0 0   
Prog and proj managers 50 0 0 50   
Proj team members 50 0 0 50   
PA ANT SYS 17 0 50 33 52.8 
Senior managers 0 0 0 100   
Prog and proj managers 0 0 0 50   
Proj team members 33 0 67 0   
PG ACMS 0 40 0 60 39 
Senior managers 0 0 0 100   
Prog and proj managers 0 0 0 100   
Proj team members 0 67 0 33   
AEROTECH SA 40 40 20 0 61.8 
Senior managers 0 0 100 0   
Prog and proj managers 67 33 0 0   
Proj team members 0 100 0 33   
TOTAL SGD 19 51 26 4 55.8 
Senior managers 17 67 16 0 77.9 
Prog and proj managers 9 55 36 0 59.9 
Proj team members 30 40 20 10 30.7 
DAS 0 100 0 0 100 
Senior managers 0 100 0 0   
Prog and proj managers 0 100 0 0   
Proj team members n/a n/a n/a n/a   
 
DISCUSSION OF RESULTS 
 
Seventy percent of the respondents responded positively to this question, with 19% totally 
agreeing with the statement. Opinion on this question showed a high correlation level of 
55.8%. This was also the case in most of the product areas. The EW product area showed 
a low (-42.3%) level of correlation. The response from senior management was positive 
with a 17% totally agreeing and 67% partially agreeing with a high (77.9%) level of 
agreement. This is an indication that management is aware of the progress made in terms 
of the learning curve on projects.  
 
Some programme and project managers (36%) and project team members (30%) 
recorded a negative response to the question. Respondents indicated in the personal 
interviews that mistakes are unfortunately often repeated. Project termination meetings are 
not always held and the lessons learned are not always properly recorded for future 
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reference. On the positive side some respondents indicated that they have learned from 
previous mistakes and will in future be more aware of possible risks that should improve 
their ability to identify project risk more proactively and accurately. Some respondents also 
indicated that although they identify project risk in advance they have a limited authority 
and mandate to influence a potential negative outcome. 
 
FINDING 
 
 
 
 
 
 
7.5.  Results of project risk identification questions 
 
(Note: Questions 6 to 8 have intentionally been omitted from this document.) 
 
Table 7.17. Question 9: Project managers on the projects that I participate in 
anticipate problems and act proactively, looking ahead to identify potential problem 
situations that could prevent the project from meeting its defined goals in terms of 
schedule, cost, resource consumption or quality. 
 
RESULTS 
 
The results for this question were as follows: 
 
Respondent group 
Totally 
agree 
% 
Partially 
agree  
% 
Partially 
disagree 
% 
Totally 
disagree 
% 
Correlation 
% 
PA EW 0 50 50 0 56.2 
Senior managers 0 100 0 0   
Prog and proj managers 0 50 50 0   
Proj team members 0 0 100 0   
PA R&M 60 20 20 0 25.5 
Senior managers 0 100 0 0   
Prog and proj managers 100 0 0 0   
FINDING 21 
Seventy percent of respondents indicated that the project teams that they are part of 
learn from previous experience and effectively prevent the repetition of previous 
mistakes.  
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Proj team members 50 0 50 0   
PA ANT SYS 17 33 50 0 36.7 
Senior managers 0 100 0 0   
Prog and proj managers 0 0 0 0   
Proj team members 33 0 67 0   
PG ACMS 0 80 20 0 79.1 
Senior managers 0 100 0 0   
Prog and proj managers 0 100 0 0   
Proj team members 0 67 33 0   
AEROTECH SA 20 60 20 0 71.1 
Senior managers 0 100 0 0   
Prog and proj managers 33 33 33 0   
Proj team members 0 100 0 0   
TOTAL SGD 19 47 30 4 51.2 
Senior managers 0 83 0 17 52.8 
Prog and proj managers 27 46 27 0 57.9 
Proj team members 20 30 50 0 36.7 
DAS 0 50 0 50 -100 
Senior managers 0 0 0 100   
Prog and proj managers 0 100 0 0   
Proj team members n/a n/a n/a n/a   
 
DISCUSSION OF RESULTS 
 
Sixty-six percent of respondents responded positively to this question, with 19% totally 
agreeing with the statement. Opinion on this question showed a high (51.2%) correlation 
level. This was also the case in most of the product areas. The response from senior 
management was positive with 83% partially agreeing with a high (52.8%) correlation 
level. Product area: R&M had the most positive result with 60% of the respondents fully 
agreeing with the statement. 
 
Fifty percent of project team members responded negatively to this question. It was 
confirmed in the personal interviews that some project team members do not believe that 
their project managers are proactive in identifying and addressing potential risks. This is a 
challenge that can potentially be overcome with the implementation of a formal risk 
management process, requiring project managers to report regularly on the risk 
management status of their projects. 
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FINDING 
 
 
 
 
 
 
Table 7.18. Question 10: The project teams that I am part of have monthly project 
risk review meetings scanning for risks throughout the project life-cycle, at major 
milestones and phase completions. 
 
RESULTS 
 
The results for this question were as follows: 
 
Respondent group 
Totally 
agree 
% 
Partially 
agree  
% 
Partially 
disagree 
% 
Totally 
disagree 
% 
Correlation 
% 
PA EW 25 25 50 0 14.1 
Senior managers 0 100 0 0   
Prog and proj managers 50 0 50 0   
Proj team members 0 0 100 0   
PA R&M 60 20 0 20 -23.2 
Senior managers 0 100 0 0   
Prog and proj managers 100 0 0 0   
Proj team members 50 0 0 50   
PA ANT SYS 0 0 50 50 59.9 
Senior managers 0 0 100 0   
Prog and proj managers 0 0 0 100   
Proj team members 0 0 67 33   
PG ACMS 20 0 40 40 10.6 
Senior managers 0 0 0 100   
Prog and proj managers 0 0 0 100   
Proj team members 33 0 67 0   
AEROTECH SA 0 60 0 40 -23.2 
Senior managers 0 100 0 0   
Prog and proj managers 0 33 0 67   
Proj team members 0 100 0 0   
TOTAL SGD 19 19 30 32 3.4 
Senior managers 0 50 33 17 36.7 
Prog and proj managers 27 9 9 55 -57.1 
Proj team members 20 10 50 20 17.7 
FINDING 22 
Eighty-three percent of senior managers and 66 percent of programme and project 
managers indicated that project managers are proactive in identifying potential project 
risks. Fifty percent of project team members do not agree with the statement, 
however.  
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DAS 0 0 50 50 29.4 
Senior managers 0 0 100 0   
Prog and proj managers 0 0 0 100   
Proj team members n/a n/a n/a n/a   
 
DISCUSSION OF RESULTS 
 
Thirty-eight percent of the respondents responded positively to this question, with 19% 
totally agreeing with the statement. Opinion on this question showed a low level of 
agreement of 3.4%, indicating a wide distribution of opinions. This was also the case in 
most of the product areas.  
 
The product area: R&M had the best response with 60% of respondents fully agreeing with 
the statement. Seventy percent of the project team members responded negatively to this 
question. Respondents also indicated in interviews that the full life-cycle of a project is not 
always considered. There is a tendency to focus on the current phase and 
manufacturability issues, for example, are not always addressed in the development 
phase. 
 
FINDING 
 
 
 
 
 
 
Table 7.19. Question 11: The project teams that I am part of are effective in 
identifying new risks appearing in their analyses, which indicates that they are 
staying in touch with changes in their environment. 
 
RESULTS 
 
The results for this question were as follows: 
 
FINDING 23 
Sixty-two percent of the respondents agreed that project risk review meetings to identify 
possible project risks are not held on a regular basis. This is an area for improvement for 
all of the product areas, with the exception of R&M. 
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Respondent group 
Totally 
agree 
% 
Partially 
agree  
% 
Partially 
disagree 
% 
Totally 
disagree 
% 
Correlation 
% 
PA EW 0 50 50 0 56.2 
Senior managers 0 100 0 0   
Prog and proj managers 0 50 50 0   
Proj team members 0 0 100 0   
PA R&M 40 40 0 20 10.6 
Senior managers 0 100 0 0   
Prog and proj managers 50 50 0 0   
Proj team members 50 0 0 50   
PA ANT SYS 0 67 17 17 36.7 
Senior managers 0 100 0 0   
Prog and proj managers 0 50 0 50   
Proj team members 0 67 33 0   
PG ACMS 20 20 40 20 -5.6 
Senior managers 0 0 100 0   
Prog and proj managers 0 0 0 100   
Proj team members 33 33 33 0   
AEROTECH SA 0 80 0 20 39 
Senior managers 0 100 0 0   
Prog and proj managers 0 67 0 33   
Proj team members 0 100 0 0   
TOTAL SGD 11 52 22 15 36 
Senior managers 0 67 33 0 66.5 
Prog and proj managers 9 55 9 27 9.5 
Proj team members 20 40 30 10 27.5 
DAS 0 50 50 0 29.4 
Senior managers 0 0 100 0   
Prog and proj managers 0 100 0 0   
Proj team members n/a n/a n/a n/a   
 
DISCUSSION OF RESULTS 
 
The overall response to the question was positive with 11% of the respondents totally 
agreeing and 52% partially agreeing with a 36% correlation level. Senior managers were 
most positive with a 100% partially agree response and a 66.5 percent correlation level, 
indicating a very high level of agreement. Thirty-six percent of programme and project 
team members and 40% of project team members responded negatively to the statement. 
Twenty-seven percent of programme and project managers totally disagreed with the 
statement, although with a low level of agreement. 
 
This result confirms that some project teams are not always in touch with changes in their 
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environment and that some new risks are not proactively identified. 
 
FINDING 
 
 
 
 
 
Table 7.20. Question 12: The project teams that I am part of identify risk triggers, 
which are signs or symptoms that a risk event is about to occur. These risk triggers 
are linked to risk events that precisely describe a happening that could occur, along 
with its associated time component or condition so that one can tell whether the 
risk event has occurred. 
 
RESULTS 
 
The results for this question were as follows: 
 
Respondent group 
Totally 
agree 
% 
Partially 
agree  
% 
Partially 
disagree 
% 
Totally 
disagree 
% 
Correlation 
% 
PA EW 0 25 50 25 56.2 
Senior managers 0 0 100 0   
Prog and proj managers 0 50 50 0   
Proj team members 0 0 0 100   
PA R&M 20 60 0 20 25.5 
Senior managers 0 100 0 0   
Prog and proj managers 0 100 0 0   
Proj team members 50 0 0 50   
PA ANT SYS 17 17 50 17 18.2 
Senior managers 0 0 100 0   
Prog and proj managers 0 100 0 0   
Proj team members 33 33 0 33   
PG ACMS 0 20 40 40 39 
Senior managers 0 0 0 100   
Prog and proj managers 0 0 0 100   
Proj team members 0 33 67 0   
AEROTECH SA 0 20 60 20 71.1 
Senior managers 0 0 100 0   
Prog and proj managers 0 33 67 0   
FINDING 24 
Sixty-three percent of the respondents responded positively to the statement that project 
teams are effective in identifying new risks that appear in their projects. 
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Proj team members 0 0 0 0   
TOTAL SGD 7 26 37 30 35.2 
Senior managers 0 17 50 33 52.8 
Prog and proj managers 0 37 45 18 51.8 
Proj team members 20 20 20 40 -23.9 
DAS 0 0 0 100 100 
Senior managers 0 0 0 100   
Prog and proj managers 0 0 0 100   
Proj team members n/a n/a n/a n/a   
 
DISCUSSION OF RESULTS 
 
The overall response to the question was negative with 7% of respondents totally agreeing 
and 26% that partially agreed with a 35.2% correlation level. Senior managers were most 
negative with 50% partially disagreeing and 33% totally disagreeing with a high level of 
agreement. Sixty-three percent of programme and project team members and 60 percent 
of project team members responded negatively to the statement, also with a high level of 
agreement. Forty percent of project team members totally disagreed with the statement, 
but with a low correlation level. 
 
This result confirms that most project teams do not identify risk triggers, as described by 
Smith and Merritt’s risk management model, as part of their risk management activities. 
 
FINDING 
 
 
 
 
 
 
Table 7.21. Question 13: The project teams that I am part of utilise the following as 
inputs to the risk identification process: scope statements, resource requirements, 
work breakdown structures, cost estimates, project schedules, project budgets, 
organisational structure, procurement procedures and historical information. 
 
FINDING 25 
Sixty-seven percent of the respondents responded negatively to the statement that 
project teams are effective in identifying risk triggers, which are signs that a risk is about 
to occur. This should be a focus area for improvement. 
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RESULTS 
 
The results for this question were as follows: 
 
Respondent group 
Totally 
agree 
% 
Partially 
agree  
% 
Partially 
disagree 
% 
Totally 
disagree 
% 
Correlation 
% 
PA EW 0 50 25 25 14.1 
Senior managers 0 0 100 0   
Prog and proj managers 0 100 0 0   
Proj team members 0 0 0 100   
PA R&M 40 40 20 0 39 
Senior managers 0 100 0 0   
Prog and proj managers 50 50 0 0   
Proj team members 50 0 50 0   
PA ANT SYS 0 50 17 33 8.1 
Senior managers 0 100 0 0   
Prog and proj managers 0 50 0 50   
Proj team members 0 67 0 33   
PG ACMS 0 20 80 0 79.1 
Senior managers 0 0 100 0   
Prog and proj managers 0 0 100 0   
Proj team members 0 33 67 0   
AEROTECH SA 20 40 40 0 39 
Senior managers 0 100 0 0   
Prog and proj managers 0 33 67 0   
Proj team members 100 0 0 0   
TOTAL SGD 11 45 33 11 38.6 
Senior managers 0 67 33 0 66.5 
Prog and proj managers 9 45 36 9 40.7 
Proj team members 20 30 30 20 3.5 
DAS 0 100 0 0 100 
Senior managers 0 100 0 0   
Prog and proj managers 0 100 0 0   
Proj team members n/a n/a n/a n/a   
 
DISCUSSION OF RESULTS 
 
Forty-four percent of respondents responded negatively to this question, with only 11% 
totally agreeing with the statement and 45% partially agreeing. Opinion on this question 
showed a correlation level of 38.6%.  
 
Product area: R&M produced the best response with 40% of the respondents fully 
agreeing with the statement with a 39% level of agreement. Fifty percent of project team 
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members responded negatively to this question. Zero percent of senior management fully 
agreed with the statement with a very high (66.5%) level of agreement. Nine percent of 
programme and project managers fully agreed with the statement with a 40.7% level of 
agreement. Some respondents indicated in interviews that their project managers do 
consider the available project documentation as input, but that this is not always visible to 
team members, owing to the fact that project risk review meetings are not held regularly as 
indicated in table 7.18. 
 
FINDING 
 
 
 
 
 
 
Table 7.22. Question 14: The project teams that I am part of use the following 
techniques to gather information during the risk identification phase: interviews, 
brainstorming, nominal group technique, Delphi technique and status meetings. 
 
RESULTS 
 
The results for this question were as follows: 
 
Respondent group 
Totally 
agree 
% 
Partially 
agree  
% 
Partially 
disagree 
% 
Totally 
disagree 
% 
Correlation 
% 
PA EW 0 25 50 25 56.2 
Senior managers 0 0 100 0  
Prog and proj managers 0 50 50 0  
Proj team members 0 0 0 100  
PA R&M 0 60 20 20 25.5 
Senior managers 0 0 100 0  
Prog and proj managers 0 100 0 0  
Proj team members 0 50 0 50  
PA ANT SYS 0 0 67 33 66.5 
Senior managers 0 0 100 0  
Prog and proj managers 0 100 0 100  
Proj team members 0 0 100 0  
FINDING 26 
Forty-four percent of the respondents responded negatively to the statement that project 
teams use available project documentation as input to the risk identification process. 
This is a potential focus area for process improvement. 
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PG ACMS 0 40 40 20 39 
Senior managers 0 0 0 100  
Prog and proj managers 0 0 100 0  
Proj team members 0 67 33 0  
AEROTECH SA 0 60 20 20 25.5 
Senior managers 0 100 0 0  
Prog and proj managers 0 33 33 33  
Proj team members 0 100 0 0  
TOTAL SGD 0 33 41 26 51.2 
Senior managers 0 17 50 33 52.8 
Prog and proj managers 0 36 36 28 43 
Proj team members 0 40 40 20 45.3 
DAS 0 0 50 50 29.4 
Senior managers 0 0 0 100   
Prog and proj managers 0 0 100 0   
Proj team members n/a n/a n/a n/a   
 
DISCUSSION OF RESULTS 
 
Sixty-seven percent of the respondents responded with a high level of agreement (51.2%) 
that project teams do not use the indicated specific techniques for project risk 
identification. Eighty-three percent of senior management, 64% of programme and project 
managers and 60% of project team members responded negatively to this question. Not 
one respondent totally agreed with the statement. All respondent groups indicated a high 
level of agreement with the rating. 
 
Product areas: R&M and Aerotech responded most positively with 60% partially agreeing 
and 20% partially disagreeing. Both Heldman and Wideman (see 3.13.1.3) recommend 
these techniques to improve project risk identification skills. This is a potential area of 
improvement at SGD. 
 
FINDINGS 
 
 
 
 
 
 
FINDING 27 
Sixty-seven percent of the respondents responded with a high level of agreement that 
project teams do not use specific techniques for project risk identification. Not one 
respondent totally agreed with this statement. 
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Table 7.23. Question 15: The project teams that I am part of use the following as 
sources for input to the risk identification process: project sponsor, project team 
members, stakeholders, technical experts, customers and end-users, vendors, other 
project managers and people with previous experience. 
 
RESULTS 
 
The results for this question were as follows: 
 
Respondent group 
Totally 
agree 
% 
Partially 
agree  
% 
Partially 
disagree 
% 
Totally 
disagree 
% 
Correlation 
% 
PA EW 25 50 0 25 -12.3 
Senior managers 0 100 0 0  
Prog and proj managers 50 50 0 0  
Proj team members 0 0 0 100  
PA R&M 40 40 20 0 39 
Senior managers 0 0 100 0  
Prog and proj managers 50 50 0 0  
Proj team members 50 50 0 0  
PA ANT SYS 0 83 0 17 52.8 
Senior managers 0 100 0 0  
Prog and proj managers 0 50 0 50  
Proj team members 0 100 0 0  
PG ACMS 0 40 40 20 39 
Senior managers 0 100 0 0  
Prog and proj managers 0 0 100 0  
Proj team members 0 33 33 33  
AEROTECH SA 40 40 0 20 10.6 
Senior managers 0 100 0 0  
Prog and proj managers 33 33 0 33  
Proj team members 100 0 0 33  
TOTAL SGD 18 52 15 15 36 
Senior managers 0 83 17 0 82.7 
Prog and proj managers 28 36 18 18 6.6 
Proj team members 20 50 10 20 17.7 
DAS 0 50 50 0 29.4 
Senior managers 0 100 0 0   
FINDING 28 
Training in structured project risk identification techniques should be a focus area for 
improvement in SGD. 
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Prog and proj managers 0 0 100 0   
Proj team members n/a n/a n/a n/a   
 
DISCUSSION OF RESULTS 
 
Seventy percent of the respondents responded with a 36% level of agreement that project 
teams use available resources as input to the risk identification process. Twenty-eight 
percent of programme and project managers and 20% of project team members totally 
agreed with the statement, although with a low level of agreement. Eighty-three percent of 
senior management, 36% of programme and project managers and 50% of project team 
members partially agreed with the statement. Product areas R&M and Aerotech both had 
an 80% positive response, although with an average level of agreement. 
 
What is of interest compared to some of the previous questions ( table 7.21 and table 
7.22) is that it seems that informal debate and discussion of project risk among project 
stakeholders is preferred to, a more structured process using existing project 
documentation as input and utilising recognized information gathering techniques. This 
phenomenon was confirmed during the interview sessions. 
 
FINDING 
 
 
 
 
 
 
 
7.6.  Results of project risk analysis questions: 
 
Table 7.24. Question 16: The project teams that I am part of utilize project risk 
management and analysis software to support them in determine risk ranking or 
status in terms of risk type, impact and probability. 
 
FINDING 29 
Seventy percent of the respondents indicated that project teams use available resources 
(project sponsor, team members, technical experts, etc) as inputs for the risk 
identification process. Training in structured project risk identification techniques is an 
area of improvement for SGD. 
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RESULTS 
 
The results for this question were as follows: 
 
Respondent group 
Totally 
agree 
% 
Partially 
agree  
% 
Partially 
disagree 
% 
Totally 
disagree 
% 
Correlation 
% 
PA EW 0 0 75 25 71.8 
Senior managers 0 0 100 0  
Prog and proj managers 0 0 100 0  
Proj team members 0 0 0 100  
PA R&M 20 20 20 40 -42.2 
Senior managers 0 0 0 100  
Prog and proj managers 0 50 50 0  
Proj team members 50 0 0 50  
PA ANT SYS 0 17 0 83 52.8 
Senior managers 0 0 0 100  
Prog and proj managers 0 50 50 100  
Proj team members 0 33 0 67  
PG ACMS 0 20 20 60 25.5 
Senior managers 0 0 0 100   
Prog and proj managers 0 0 0 100   
Proj team members 0 33 33 33   
AEROTECH SA 0 0 100 0 100 
Senior managers 0 0 100 0  
Prog and proj managers 0 0 100 0  
Proj team members 0 0 100 0  
TOTAL SGD 4 11 41 44 46.1 
Senior managers 0 0 50 50 59.9 
Prog and proj managers 0 9 55 36 59.9 
Proj team members 10 20 20 50 3.5 
DAS 0 0 50 50 29.4 
Senior managers 0 0 100 0   
Prog and proj managers 0 0 0 100   
Proj team members n/a n/a n/a n/a   
 
DISCUSSION OF RESULTS 
 
Eighty-five percent of respondents responded negatively to this question. There is a 46.1% 
level of agreement that project teams do not adequately use analysis software in support 
of their risk analysis activities. Risk analysis software is used to some extent in PA R&M 
and product group ACMS.  
 
Respondents indicated during the interview phase that Excel is mostly used to calculate a 
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simple probability and severity impact analysis model, based on a mostly subjective 
opinion of the rating of each risk. 
 
FINDING 
 
 
 
 
 
 
Table 7.25. Question 17: The project teams that I am part of utilize some of the 
following techniques to analyse risk: brainstorming, sensitivity analysis, probability 
analysis, Delphi-method, Monte Carlo method, decision tree analysis, utility theory 
and decision theory. 
 
RESULTS 
 
The results for this question were as follows: 
 
Respondent group 
Totally 
agree 
% 
Partially 
agree  
% 
Partially 
disagree 
% 
Totally 
disagree 
% 
Correlation 
% 
PA EW 0 25 25 50 14.1 
Senior managers 0 0 100 0  
Prog and proj managers 0 50 0 50  
Proj team members 0 0 0 100  
PA R&M 0 60 20 20 25.5 
Senior managers 0 0 100 0  
Prog and proj managers 0 100 0 0  
Proj team members 0 50 0 50  
PA ANT SYS 0 33 33 33 36.7 
Senior managers 0 0 100 0  
Prog and proj managers 0 100 0 50  
Proj team members 0 33 33 33  
PG ACMS 0 20 80 0 79.1 
Senior managers 0 0 100 0  
Prog and proj managers 0 0 100 0  
Proj team members 0 33 67 0  
AEROTECH SA 0 80 20 0 79.1 
Senior managers 0 0 100 0  
FINDING 30 
Eighty five percent of the respondent’s agreed that SGD project teams do not 
adequately use risk management and analysis software in support of their risk analysis 
activities. This is an area for improvement applicable to large and complex projects.  
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Prog and proj managers 0 100 0 0  
Proj team members 0 100 0 0  
TOTAL SGD 0 41 33 26 41.5 
Senior managers 0 0 83 17 82.7 
Prog and proj managers 0 64 9 27 20.7 
Proj team members 0 40 30 30 33.7 
DAS 0 0 0 100 100 
Senior managers 0 0 0 100  
Prog and proj managers 0 0 0 100   
Proj team members n/a n/a n/a n/a   
 
DISCUSSION OF RESULTS 
 
The overall response to this question was 59% negative with a 41.5% level of agreement.  
Project team members responded most positively. This is an indication that risk issues are 
mostly debated in an informal and unstructured way within project teams and not through a 
formalized process as indicated in tables 7.21 and 7.22. 
 
Sixty-four percent of programme and project managers and 40% of project team members 
partially agreed with the statement. Eighty-three percent of senior managers partially 
disagreed with the statement with a very high (82.7%) level of agreement. Product areas: 
R&M (60%) and Aerotech (80%) responded most positively with a 79.1 percent level of 
agreement in both instances. 
 
FINDING 
 
 
 
 
 
 
 
Table 7.26. Question 18: The project teams that I am part of use the risk analysis 
phase to: increase the understanding of the project in general, identify the 
alternatives available in delivery methods, ensure that uncertainties are adequately 
considered in a structured and systematic way and through direct examination of 
FINDING 31 
Fifty-nine percent of respondents indicated that SGD project teams do not use risk 
management analysis techniques like brain storming, Delphi, Monte Carlo, etc to 
analyse risk. 
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these uncertainties and risks, establish what their implications are for all other 
aspects of the project. 
 
RESULTS 
 
The results for this question were as follows: 
 
Respondent group 
Totally 
agree 
% 
Partially 
agree  
% 
Partially 
disagree 
% 
Totally 
disagree 
% 
Correlation 
% 
PA EW 0 25 50 25 56.2 
Senior managers 0 0 100 0   
Prog and proj managers 0 50 50 0   
Proj team members 0 0 0 100   
PA R&M 20 60 20 0 71.1 
Senior managers 0 100 0 0  
Prog and proj managers 0 100 0 0  
Proj team members 50 0 50 0  
PA ANT SYS 17 17 33 33 -2.6 
Senior managers 0 100 0 0  
Prog and proj managers 0 100 0 100  
Proj team members 33 0 67 0  
PG ACMS 0 40 40 20 39 
Senior managers 0 0 100 0  
Prog and proj managers 0 0 0 100  
Proj team members 0 67 33 0  
AEROTECH SA 0 60 40 0 61.8 
Senior managers 0 0 100 0  
Prog and proj managers 0 67 33 0  
Proj team members 0 100 0 0  
TOTAL SGD 7 37 41 15 39.7 
Senior managers 0 33 67 0 66.5 
Prog and proj managers 0 46 27 27 31.1 
Proj team members 20 30 40 10 21 
DAS 0 0 100 0 100 
Senior managers 0 0 100 0   
Prog and proj managers 0 0 100 0   
Proj team members n/a n/a n/a n/a   
 
DISCUSSION OF RESULTS 
 
Overall, responses to the question were quite divided. The response from PA: R&M was 
the most positive with a high (71.1%) level of agreement. This is seen as an area for 
improvement within SGD, however. The overall response to this question was 56% 
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negative with a 39.7% level of agreement.  The response of project team members was 
50% positive and 50% negative. Sixty-seven percent of senior managers responded 
negatively with a 66.5% level of agreement.  
 
The response to the question was further investigated during the personal interviews. 
Respondents indicated that the recommended approach is not followed because the risk 
management processes and procedures are not well defined and established at SGD. 
Some project teams and product areas do use the risk analysis phase to obtain a better 
understanding of the general status of the project, but this is not always done in a 
structured and systematic way and the implications of uncertainties and risk are not 
considered in terms of how they affect all other aspects of the project. 
 
FINDING 
 
 
 
 
 
Table 7.27. Question 19: The project teams that I am part of reap the fruits of 
effective project risk identification through: improved communication, better 
information and confidence that the true implications or uncertainties and risks 
have been examined and incorporated into project plans and that contingency plans 
have been implemented to mitigate risk impact. 
 
RESULTS 
 
The results for this question were as follows: 
 
Respondent group 
Totally 
agree 
% 
Partially 
agree  
% 
Partially 
disagree 
% 
Totally 
disagree 
% 
Correlation 
% 
PA EW 0 0 75 25 71.8 
Senior managers 0 0 100 0  
Prog and proj managers 0 0 100 0  
Proj team members 0 0 0 100  
FINDING 32 
Fifty-six percent of the respondents indicated that SGD project teams do not use the 
risk analysis phase to improve their understanding of the project. 
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PA R&M 20 60 0 20 25.5 
Senior managers 0 100 0 0  
Prog and proj managers 0 100 0 0  
Proj team members 50 0 0 50  
PA ANT SYS 17 0 67 17 45 
Senior managers 0 0 100 0  
Prog and proj managers 0 100 0 50  
Proj team members 33 0 67 0  
PG ACMS 0 40 60 0 61.8 
Senior managers 0 0 100 0  
Prog and proj managers 0 0 100 0  
Proj team members 0 67 33 0  
AEROTECH SA 0 20 80 0 79.1 
Senior managers 0 0 100 0   
Prog and proj managers 0 0 100 0   
Proj team members 0 100 0 0   
TOTAL SGD 7 23 59 11 54.8 
Senior managers 0 17 83 0 82.7 
Prog and proj managers 0 18 73 9 79.6 
Proj team members 20 30 30 20 3.5 
DAS 0 0 100 0 100 
Senior managers 0 0 100 0   
Prog and proj managers 0 0 100 0   
Proj team members n/a n/a n/a n/a   
 
DISCUSSION OF RESULTS 
 
As expected from the results and findings of some of the previous questions, the response 
to this question was also predominantly (70%) negative with a 54.8% level of agreement. 
This points to an area for improvement in project communication and inadequate 
contingency planning. 
 
The response from PA: R&M (80%) was the most positive. The responses from senior 
managers and programme and project managers were 83% and 82% negative. Project 
team members responded 50% positive and 50% negative.  The level of agreement on the 
rating was high within the senior managers and programme and project team members 
groups, but very low within the project team members group. The response from DAS was 
also 100% negative.  
 
Risk analysis as a phase in the risk management process seems to be an area of 
improvement at SGD. This is also congruent with the finding in figure 7.4 that the quality of 
 CHAPTER 7: RESULTS, DISCUSSION OF RESULTS AND FINDINGS  
 
 Page 175                            
 
risk analysis is rated as 2.69 out of a possible score of 5. 
 
FINDING 
 
 
 
 
 
 
 
 
7.7.  Results of project risk prioritization questions 
 
Table 7.28. Question 20: The project teams that I am part of effectively utilise risk 
maps, indicating probability of the risk occurring and severity of impact on its two 
respective axes, to prioritise project risks. 
 
RESULTS 
 
The results for this question were as follows: 
 
Respondent group 
Totally 
agree 
% 
Partially 
agree  
% 
Partially 
disagree 
% 
Totally 
disagree 
% 
Correlation 
% 
PA EW 25 25 25 25 -42.3 
Senior managers 0 0 100 0  
Prog and proj managers 50 50 0 0  
Proj team members 0 0 0 100  
PA R&M 20 0 60 20 25.5 
Senior managers 0 0 100 0  
Prog and proj managers 50 0 50 0  
Proj team members 0 0 50 50  
PA ANT SYS 0 17 0 83 52.8 
Senior managers 0 0 0 100  
Prog and proj managers 0 0 50 100  
Proj team members 0 33 0 67  
PG ACMS 0 20 40 40 39 
Senior managers 0 0 0 100  
Prog and proj managers 0 0 0 100  
FINDING 33 
Most of the respondents indicated that project teams do not reap the benefits of an 
effective project risk identification and analysis process. Projects are characterised by 
a high level of uncertainty and contingency plans are often inadequate.  Project 
communication is an area for improvement. 
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Proj team members 0 33 67 0  
AEROTECH SA 0 0 80 20 79.1 
Senior managers 0 0 100 0  
Prog and proj managers 0 0 67 33  
Proj team members 0 0 100 0  
TOTAL SGD 7 11 45 38 46.1 
Senior managers 18 9 36 37 66.5 
Prog and proj managers 18 10 36 36 12.4 
Proj team members 0 20 40 40 45.3 
DAS 0 0 100 0 100 
Senior managers 0 0 100 0   
Prog and proj managers 0 0 100 0   
Proj team members n/a n/a n/a n/a   
 
 
DISCUSSION OF RESULTS 
 
Eighty-three percent of the respondent responded negatively to this question with a 46.1% 
level of agreement. Seventy-three percent of senior managers and 72% of project and 
programme managers responded negatively.  
 
The response from PA: EW (50%) was the most positive, although with a low level of 
agreement.  Eighty percent of project team members responded negatively with a 45.3% 
level of agreement.  The response from DAS was also 100% negative.  
 
FINDING 
 
 
 
 
 
 
Table 7.29. Question 21: The project teams that I am part of use risk prioritisation to 
cull from the long list of identified and analysed risk to prepare a short list of risks 
that will be actively managed. 
 
 
FINDING 34 
The majority of respondents indicated that SGD project teams do not use project risk 
maps to prioritise project risks. This is an area for improvement that can easily be 
implemented. 
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RESULTS 
 
The results for this question were as follows: 
 
Respondent group 
Totally 
agree 
% 
Partially 
agree  
% 
Partially 
disagree 
% 
Totally 
disagree 
% 
Correlation 
% 
PA EW 25 25 25 25 -42.3 
Senior managers 0 100 0 0  
Prog and proj managers 50 0 50 0  
Proj team members 0 0 0 100  
PA R&M 20 60 20 0 71.1 
Senior managers 0 100 0 0   
Prog and proj managers 0 100 0 0   
Proj team members 50 0 50 0   
PA ANT SYS 0 33 50 17 52.8 
Senior managers 0 0 100 0  
Prog and proj managers 0 100 0 50  
Proj team members 0 67 33 0  
PG ACMS 0 40 40 20 39 
Senior managers 0 0 100 0  
Prog and proj managers 0 0 0 100  
Proj team members 0 67 33 0  
AEROTECH SA 40 40 0 20 10.6 
Senior managers 0 100 0 0  
Prog and proj managers 33 33 0 33  
Proj team members 100 0 0 0  
TOTAL SGD 15 37 33 15 27.3 
Senior managers 0 50 50 0 59.9 
Prog and proj managers 19 27 27 27 -2.4 
Proj team members 20 40 30 10 27.5 
DAS 0 0 100 0 100 
Senior managers 0 0 100 0  
Prog and proj managers 0 0 100 0   
Proj team members n/a n/a n/a n/a   
 
DISCUSSION OF RESULTS 
 
The overall response to this question was quite divided. Fifty-two percent of the responses 
were positive and 48% were negative, with a 27.3% level of agreement.  The responses of 
PA: Aerotech (80%) and R&M (80%) were most positive. Opinion in the programme and 
project managers group was divided, with a 46% positive and 54% negative response. 
Project team members similarly returned a 60% positive and 40% negative response. 
Senior managers indicated a 59.9 percent level of agreement.  
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This is a key element of risk management as indicated by Smith and Merritt (see 3.13.3). 
The limited availability of resources makes it difficult to focus on all identified risks, and 
risks therefore have to be prioritized to ensure that most significant risks receive priority. 
 
 FINDING 
 
 
 
 
 
 
Table 7.30. Question 22: Risk prioritisation is driven by expected loss as the prime 
criterion on the projects that I am part of, with other criteria such as urgency, the 
cost of mitigation or the catastrophic nature of a risk event as secondary criteria. 
 
RESULTS 
 
The results for this question were as follows: 
 
Respondent group 
Totally 
agree 
% 
Partially 
agree  
% 
Partially 
disagree 
% 
Totally 
disagree 
% 
Correlation 
% 
PA EW 25 50 0 25 -12.3 
Senior managers 0 100 0 0  
Prog and proj managers 50 50 0 0  
Proj team members 0 0 0 100  
PA R&M 20 20 60 0 25.5 
Senior managers 0 0 100 0  
Prog and proj managers 50 0 50 0  
Proj team members 0 50 50 0  
PA ANT SYS 0 50 50 0 59.9 
Senior managers 0 100 0 0  
Prog and proj managers 0 0 50 0  
Proj team members 0 67 33 0  
PG ACMS 0 40 40 20 39 
Senior managers 0 0 100 0  
Prog and proj managers 0 0 0 100  
Proj team members 0 67 33 0  
FINDING 35 
Fifty-two percent of the respondents agreed that the project teams that they are part 
of use risk prioritisation to extract a short list of risks that will be actively managed 
from the list of identified and analysed risks. 
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AEROTECH SA 0 80 20 0 79.1 
Senior managers 0 100 0 0  
Prog and proj managers 0 67 33 0  
Proj team members 0 100 0 0  
TOTAL SGD 7 44 42 7 47.5 
Senior managers 0 50 50 0 59.9 
Prog and proj managers 18 27 45 10 25.9 
Proj team members 0 60 30 10 50.7 
DAS 0 0 100 0 100 
Senior managers 0 0 100 0   
Prog and proj managers 0 0 100 0   
Proj team members n/a n/a n/a n/a   
 
DISCUSSION OF RESULTS 
 
The overall response to this question was again divided with a 51% positive response and 
a 49% negative response and a 47.5% level of agreement.  The responses by PA: EW 
(75%) and Aerotech (80%) were most positive. 
 
Opinion in the programme and project managers group was again divided, with a 45% 
positive and 55% negative response and a 25.9% level of agreement. Project team 
members, similarly, gave a 60% positive and 40% negative response with a 50.7% level of 
agreement. This element was further explored during the personal interviews. It seems as 
if, although project managers are focused on achieving their project budget objectives, this 
is not always the main consideration when prioritising risk. 
 
FINDING 
 
 
 
 
 
7.8. Results of project risk monitoring and control questions 
 
Table 7.31. Question 23: Project risk monitoring activities on the projects that I 
participate in include monthly reviews of progress on action plans, redundancy and 
FINDING 36 
Expected loss does not always seem to be the prime criterion in determining risk priorities 
in SGD. 
 CHAPTER 7: RESULTS, DISCUSSION OF RESULTS AND FINDINGS  
 
 Page 180                            
 
mitigation actions, to ensure that the desired level of progress is achieved and 
maintained. 
 
RESULTS 
 
The results for this question were as follows: 
 
Respondent group 
Totally 
agree 
% 
Partially 
agree  
% 
Partially 
disagree 
% 
Totally 
disagree 
% 
Correlation 
% 
PA EW 25 50 0 25 -12.3 
Senior managers 0 100 0 0   
Prog and proj managers 50 50 0 0   
Proj team members 0 0 0 100   
PA R&M 0 100 0 0 100 
Senior managers 0 100 0 0   
Prog and proj managers 0 100 0 0   
Proj team members 0 100 0 0   
PA ANT SYS 17 50 33 0 52.8 
Senior managers 0 100 0 0   
Prog and proj managers 0 100 0 0   
Proj team members 33 33 33 0   
PG ACMS 0 20 80 0 79.1 
Senior managers 0 0 100 0   
Prog and proj managers 0 0 100 0   
Proj team members 0 33 67 0   
AEROTECH SA 0 80 0 20 39 
Senior managers 0 100 0 0   
Prog and proj managers 0 67 0 33   
Proj team members 0 100 0 0   
TOTAL SGD 7 63 23 7 57.3 
Senior managers 0 83 17 0 82.7 
Prog and proj managers 9 64 18 9 53.9 
Proj team members 10 50 30 10 39.7 
DAS 0 100 0 0 100 
Senior managers 0 100 0 0   
Prog and proj managers 0 100 0 0   
Proj team members n/a n/a n/a n/a   
 
DISCUSSION OF RESULTS 
 
The overall response to this question was 70% positive, with positive responses of 83% for 
senior managers, 73% from the programme and project managers group and 60% from 
project team members. The overall response showed a correlation level of 57.3%; with a 
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100% level of agreement in product area R&M and 79.1% in product group ACMS, 
respectively. The level of agreement in product area EW was a low -12.3%, indicating 
diverse opinions on this aspect. 
 
The partially agreed response by senior management of 83% with an 82.7% level of 
agreement indicates some scope for improvement. This is supported by a 64% and 50% 
partially agree response by programme and project managers and project team members, 
respectively. Respondents confirmed during the personal interviews that risk review 
meetings are not done formally and frequently. These findings are congruent with the 
findings in table 7.18. 
 
FINDING 
 
 
 
 
 
 
Table 7.32. Question 24: The project teams that I am part of use several types of 
metrics to monitor progress on risk plans, including monitoring expected losses for  
managed risks, reviewing the number of risks successfully being prevented and 
reviewing the number of impacts successfully being mitigated when risk events 
occur. 
 
RESULTS 
 
The results for this question were as follows: 
 
Respondent group 
Totally 
agree 
% 
Partially 
agree  
% 
Partially 
disagree 
% 
Totally 
disagree 
% 
Correlation 
% 
PA EW 0 25 50 25 56.2 
Senior managers 0 0 100 0  
Prog and proj managers 0 50 50 0  
Proj team members 0 0 0 100  
FINDING 37 
Respondents indicated some scope for more frequent risk monitoring and review 
meetings to discuss the progress made with action plans to mitigate risk. 
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PA R&M 20 20 60 0 25.5 
Senior managers 0 100 0 0  
Prog and proj managers 0 0 100 0  
Proj team members 50 0 50 0  
PA ANT SYS 0 33 50 17 52.8 
Senior managers 0 0 100 0  
Prog and proj managers 0 0 100 0  
Proj team members 0 33 33 33  
PG ACMS 0 40 20 40 10.6 
Senior managers 0 0 0 100  
Prog and proj managers 0 0 0 100  
Proj team members 0 67 33 0  
AEROTECH SA 0 0 100 0 100 
Senior managers 0 0 100 0  
Prog and proj managers 0 0 100 0  
Proj team members 0 0 100 0  
TOTAL SGD 4 22 59 15 62.7 
Senior managers 0 17 67 17 77.9 
Prog and proj managers 0 18 73 9 79.6 
Proj team members 10 30 40 20 27.5 
DAS 0 0 100 0 100 
Senior managers 0 0 100 0  
Prog and proj managers 0 0 100 0   
Proj team members n/a n/a n/a n/a   
 
DISCUSSION OF RESULTS 
 
The overall response to this question was 74% negative with a high level (62.7%) of 
agreement and with an 84% negative response from the senior managers group and 82% 
negative response from the programme and project manager groups with high levels of 
agreement. Sixty percent of project team members also responded negatively with a 
27.5% level of agreement. 
 
Respondents from PA: R&M (40%) agreed that some metrics are used. This is also 
congruent with a finding during the personal interviews that PA: R&M is using various 
forms of metrics to measure progress on development projects, namely software 
development progress and bug-fixing metrics.   
 
Respondents also indicated that it is difficult to quantify and estimate the expected loss 
and also to identify risks that were effectively prevented/ mitigated, because of the 
interdependencies present in complex development projects. This is also an area of 
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improvement for SGD. Metrics guidelines should be standardised and included in 
company risk management procedures and processes. 
 
FINDING 
 
 
 
 
 
Table 7.33. Question 25: Risk management activities are the centre of attention at 
the project progress and review meetings that I participate in. Our project managers 
review the list of top risks at each meeting and the group decides on additions to or 
removals from this list. 
 
RESULTS 
 
The results for this question were as follows: 
 
Respondent group 
Totally 
agree 
% 
Partially 
agree  
% 
Partially 
disagree 
% 
Totally 
disagree 
% 
Correlation 
% 
PA EW 0 50 50 0 56.2 
Senior managers 0 0 100 0  
Prog and proj managers 0 100 0 0  
Proj team members 0 0 100 0  
PA R&M 0 60 40 0 61.8 
Senior managers 0 0 100 0  
Prog and proj managers 0 50 50 0  
Proj team members 0 100 0 0  
PA ANT SYS 17 33 33 17 8.1 
Senior managers 0 100 0 0  
Prog and proj managers 0 50 50 0  
Proj team members 33 0 33 33  
PG ACMS 0 20 40 40 39 
Senior managers 0 0 0 100  
Prog and proj managers 0 0 0 100  
Proj team members 0 33 67 0  
AEROTECH SA 0 40 40 20 39 
Senior managers 0 0 100 0  
Prog and proj managers 0 33 33 33  
FINDING 38 
Seventy-four percent of respondents agreed that SGD project teams do not use 
metrics to monitor progress on risk plans. 
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Proj team members 0 100 0 0  
TOTAL SGD 4 41 41 14 45.1 
Senior managers 0 33 50 17 52.8 
Prog and proj managers 0 46 36 18 43 
Proj team members 10 40 40 10 36.7 
DAS 0 50 50 0 29.4 
Senior managers 0 100 0 0   
Prog and proj managers 0 0 100 0   
Proj team members n/a n/a n/a n/a   
 
DISCUSSION OF RESULTS 
 
The overall response to this question was 55% negative with a 45.1% level of agreement 
and with a 67% negative response from senior managers and a 54% negative response 
from the programme and project manager group and a 50% from the project team 
members group. Sixty percent of PA: R&M respondents partially agreed with the statement 
with a 61.8% level of agreement. 
 
Some respondents indicated during the personal interviews that risk management should 
be given an appropriate level of attention and priority on projects depending on the 
complexity, contract value, level of risk, etc on the project. It does not make sense to have 
an expensive risk management process on a small low complexity project. It is therefore 
not always important that risk management activities should be the “centre of attention” at 
project meetings; it is more important to ensure an appropriate level of priority and 
attention. 
 
FINDING 
 
 
 
 
 
Table 7.34. Question 26: The risk management status on the projects that I 
participate in is reviewed with senior management on a regular basis. Our 
management utilises risk reviews as health checks on our projects. 
FINDING 39 
Fifty-five percent of respondents agreed, with a high level of agreement, that risk 
management activities are not receiving enough attention at project meetings. 
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RESULTS 
 
The results for this question were as follows: 
 
Respondent group 
Totally 
agree 
% 
Partially 
agree  
% 
Partially 
disagree 
% 
Totally 
disagree 
% 
Correlation 
% 
PA EW 0 75 25 0 71.8 
Senior managers 0 100 0 0  
Prog and proj managers 0 100 0 0  
Proj team members 0 0 100 0  
PA R&M 40 40 20 0 39 
Senior managers 100 0 0 0  
Prog and proj managers 0 100 0 0  
Proj team members 50 0 50 0  
PA ANT SYS 17 50 33 0 52.8 
Senior managers 0 100 0 0  
Prog and proj managers 0 100 0 0  
Proj team members 33 0 67 0  
PG ACMS 0 20 60 20 71.1 
Senior managers 0 0 100 0  
Prog and proj managers 0 0 0 100  
Proj team members 0 33 67 0  
AEROTECH SA 0 20 40 40 39 
Senior managers 0 0 100 0   
Prog and proj managers 0 0 33 67   
Proj team members 0 100 0 0   
TOTAL SGD 11 41 37 11 37.8 
Senior managers 17 50 33 0 52.8 
Prog and proj managers 0 55 18 27 23.3 
Proj team members 20 20 60 0 33.7 
DAS 0 50 50 0 29.4 
Senior managers 0 100 0 0   
Prog and proj managers 0 0 100 0   
Proj team members n/a n/a n/a n/a   
 
DISCUSSION OF RESULTS 
 
The overall response to this question was 52% positive with a 37.8% level of agreement. 
The senior managers and programme and project manager groups indicated negative 
response of 67% and 55% respectively, with 52.8% and 23.3% levels of agreement for the 
particular groups. Sixty percent of project team members responded negatively with a 
33.7% level of agreement. 
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Eighty percent of respondents from PA: R&M and 75% of respondents from PA: EW 
agreed with the statement, but 80% of Aerotech and product group ACMS disagreed with 
the statement. These results are specific to product areas and should be investigated 
further by senior managers. Some respondents also indicated that senior managers use 
project financial status, technical, schedule and customer relation status as health checks, 
rather than risk reviews. It can of course be argued that elements of risk will become 
visible in all of these domains.  
 
These findings are also congruent with the findings in figure 7.4 that the quality of risk 
monitoring is rated by respondents as 2, 84 out of a possible score of 5. 
 
FINDING 
 
 
 
 
 
 
 
7.9.  Results of project risk resolution questions 
 
Table 7.35. Question 27: The project teams that I am part of use the risk response 
process to develop an action plan for each risk that they decide to manage. 
 
RESULTS 
 
The results for this question were as follows: 
 
Respondent group 
Totally 
agree 
% 
Partially 
agree  
% 
Partially 
disagree 
% 
Totally 
disagree 
% 
Correlation 
% 
PA EW 0 25 50 25 56.2 
Senior managers 0 0 100 0  
FINDING 40 
Risk management status is frequently reviewed by senior managers in some product 
areas but not in others. The response from project team members was mostly negative. 
It may be that they are not aware of, or involved in, the reviews. Sixty-seven percent of 
senior managers agreed with the statement.  This is an identified area for improvement. 
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Prog and proj managers 0 50 50 0  
Proj team members 0 0 0 100  
PA R&M 0 40 60 0 61.8 
Senior managers 0 0 100 0  
Prog and proj managers 0 100 0 0  
Proj team members 0 0 100 0  
PA ANT SYS 17 17 50 17 18.2 
Senior managers 0 100 0 0  
Prog and proj managers 0 100 0 50  
Proj team members 33 0 67 0  
PG ACMS 0 0 60 40 61.8 
Senior managers 0 0 0 100  
Prog and proj managers 0 0 0 100  
Proj team members 0 0 100 0  
AEROTECH SA 0 60 40 0 61.8 
Senior managers 0 0 100 0  
Prog and proj managers 0 67 33 0  
Proj team members 0 100 0 0  
TOTAL SGD 4 26 55 15 58.2 
Senior managers 0 17 66 17 77.9 
Prog and proj managers 0 45 36 19 43 
Proj team members 10 10 70 10 60.6 
DAS 0 0 100 0 100 
Senior managers 0 0 100 0  
Prog and proj managers 0 0 100 0  
Proj team members n/a n/a n/a n/a   
 
 
DISCUSSION OF RESULTS 
 
The overall response to this question was 70% negative with a 58.2% level of agreement. 
The senior managers and project team members groups indicated negative response of 
83% and 80% respectively, with 77.9% and 60.6 % levels of agreement for the particular 
groups. The project team members group indicated a 63% negative response with a 
51.8% level of agreement. These findings are also congruent with the finding in figure 7.4 
that the quality of risk response is rated by respondents as 2, 87 out of a possible score of 
5. 
 
Respondents confirmed during the personal interviews that plans of action are seldom 
prepared to manage identified risks. Risk responses are reactive and based on going all 
out to do “damage control” when a risk event occurs. 
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FINDING 
 
 
 
 
 
Table 7.36. Question 28: The project teams that I am part of prepare plans of action 
per risk, ensuring that each risk is covered by a practicable plan for resolving it, 
including the objective, means of measuring when the objective has been achieved, 
a completion date, a responsible individual and allocated resources to complete the 
task. 
 
RESULTS 
 
The results for this question were as follows: 
 
Respondent group 
Totally 
agree 
% 
Partially 
agree  
% 
Partially 
disagree 
% 
Totally 
disagree 
% 
Correlation 
% 
PA EW 0 25 50 25 56.2 
Senior managers 0 0 100 0  
Prog and proj managers 0 50 50 0  
Proj team members 0 0 0 100  
PA R&M 20 40 40 0 39 
Senior managers 0 0 100 0  
Prog and proj managers 0 100 0 0  
Proj team members 50 0 50 0  
PA ANT SYS 17 0 50 33 36.7 
Senior managers 0 0 100 0  
Prog and proj managers 0 100 0 50  
Proj team members 33 0 33 33  
PG ACMS 0 20 40 40 39 
Senior managers 0 0 0 100  
Prog and proj managers 0 0 100 0  
Proj team members 0 33 33 33  
AEROTECH SA 0 40 60 0 61.8 
Senior managers 0 0 100 0  
Prog and proj managers 0 33 67 0  
Proj team members 0 100 0 33  
TOTAL SGD 7 23 48 22 46.8 
FINDING 41 
The majority of respondents agreed that project teams do not use a risk response 
process to develop plans of action for each risk that they decide to manage. 
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Senior managers 0 0 83 17 82.7 
Prog and proj managers 0 36 45 18 51.8 
Proj team members 20 20 30 30 -7.8 
DAS 0 0 50 50 29.4 
Senior managers 0 0 100 0  
Prog and proj managers 0 0 0 100   
Proj team members n/a n/a n/a n/a   
 
DISCUSSION OF RESULTS 
 
The overall response to this question was similar to the previous question, namely 70% 
negative. The response to the questioned showed a 46.8% level of agreement and with a 
100% negative response from the senior managers group with a high (82.7%) level of 
agreement. 
 
The project team members group indicated a 60% negative response and the programme 
and project managers group indicated a 63% negative response. The response from PA: 
R&M was 60% positive with a 39% level of agreement. The response from all other 
product areas was predominantly negative with a high level of agreement in general. Most 
respondents confirmed during the personal interviews that this is an area for improvement 
and that plans of action per risk are very seldom prepared. 
 
FINDING 
 
 
 
 
 
Table 7.37. Question 29: Project plans on the projects that I participate in are 
updated with changes to schedules, budgets, or other elements of the plan when 
requirements are changed within the projects that I participate in. 
 
RESULTS 
 
The results for this question were as follows: 
FINDING 42 
Risk response and management of risk resolution plans of action were identified as an 
overall weakness in SGD project risk management processes. 
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Respondent group 
Totally 
agree 
% 
Partially 
agree  
% 
Partially 
disagree 
% 
Totally 
disagree 
% 
Correlation 
% 
PA EW 0 50 25 25 14.1 
Senior managers 0 0 100 0  
Prog and proj managers 0 100 0 0  
Proj team members 0 0 0 100  
PA R&M 60 40 0 0 61.8 
Senior managers 0 100 0 0  
Prog and proj managers 50 50 0 0  
Proj team members 100 0 0 0  
PA ANT SYS 17 17 33 33 -2.6 
Senior managers 0 100 0 0  
Prog and proj managers 0 50 0 50  
Proj team members 33 0 33 33  
PG ACMS 20 0 60 20 25.5 
Senior managers 0 0 0 100  
Prog and proj managers 0 0 100 0  
Proj team members 33 0 67 0  
AEROTECH SA 0 40 60 0 61.8 
Senior managers 0 100 0 0  
Prog and proj managers 0 0 100 0  
Proj team members 0 100 0 0  
TOTAL SGD 19 30 37 14 21.6 
Senior managers 0 50 33 17 36.7 
Prog and proj managers 9 36 45 9 40.7 
Proj team members 40 10 30 20 -36.6 
DAS 0 50 50 0 29.4 
Senior managers 0 0 100 0   
Prog and proj managers 0 100 0 0   
Proj team members n/a n/a n/a n/a   
 
DISCUSSION OF RESULTS 
 
The overall response to this question was 51% negative with a 21.6% level of agreement 
and with a 50% positive response from the senior managers group. The response from 
PA: R&M was 100% positive with a 61.8% level of agreement. 
 
What was surprising was that 54% of programme and project managers, with a 40.7% 
level of agreement, and 50% of project team members agreed that schedules are not 
updated when requirements change. This is a serious area of concern that was 
investigated further during the personal interviews. Respondents indicated that most 
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customers on Aerospace programmes are not prepared to adjust their aircraft level 
integration and flight testing schedules and that SGD as a supplier has to add additional 
resources to make good the delays in schedule. There also appears to be some scope for 
improved management of customer specifications and contract variations that result from 
customer-induced changes. 
 
FINDING 
 
 
 
 
 
 
Table 7.38. Question 30: Risk “reserve” provision (Time and money) has historically 
been adequate within the projects that I have participated in, resulting in projects 
been completed on time and within budget. 
 
RESULTS 
 
The results for this question were as follows: 
 
Respondent group 
Totally 
agree 
% 
Partially 
agree  
% 
Partially 
disagree 
% 
Totally 
disagree 
% 
Correlation 
% 
PA EW 0 25 75 0 71.8 
Senior managers 0 100 0 0  
Prog and proj managers 0 0 100 0  
Proj team members 0 0 100 0  
PA R&M 20 20 20 40 -42.2 
Senior managers 0 100 0 0  
Prog and proj managers 50 0 50 0  
Proj team members 0 0 0 100  
PA ANT SYS 17 50 17 17 18.2 
Senior managers 0 100 0 0  
Prog and proj managers 0 0 50 0  
Proj team members 33 33 0 33  
PG ACMS 0 0 80 20 79.1 
Senior managers 0 0 100 0  
Prog and proj managers 0 0 100 0  
FINDING 43 
Fifty-one percent of respondents responded that project plans are not updated when 
requirements change. Fifty-four percent of project and programme managers agreed 
with the statement. 
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Proj team members 0 0 67 33  
AEROTECH SA 0 80 20 0 79.1 
Senior managers 0 100 0 0  
Prog and proj managers 0 67 33 0  
Proj team members 0 100 0 33  
TOTAL SGD 7 33 45 15 41.9 
Senior managers 0 67 33 0 66.5 
Prog and proj managers 9 27 64 0 53.9 
Proj team members 10 20 30 40 21 
DAS 0 0 100 0 100 
Senior managers 0 0 100 0  
Prog and proj managers 0 0 100 0  
Proj team members n/a n/a n/a n/a   
 
DISCUSSION OF RESULTS 
 
The overall response to this question was 60% negative with a 41.9% level of agreement. 
Programme and project managers and project team members indicated a 64% and 70% 
negative response, respectively. Sixty-seven percent of senior managers partially agreed 
with the statement with a 66.5% level of agreement. 
 
Seventy-five percent of PA EW and 60% of PA: R&M respondents responded negatively to 
the question. Respondents indicated during the personal interviews that project managers 
are pressed for improved project profit margins and that project risk provisions are often 
kept to the minimum.  The difference in opinion between senior managers and programme 
and project managers is also notable. 
 
The findings in terms of inadequate time are also congruent with the findings that time risk 
is the most significant contributor to project risk in SGD, with many examples of projects 
that are completed late and over budget. (see figure 7.5 on page 247). 
 
FINDING 
 
 
 
 
 
FINDING 44 
Sixty percent of respondents indicated that risk reserves (time and money) were 
inadequate on their projects.  
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7.10.  Results of project risk specific questions 
 
Table 7.39. Question 31: The project teams that I am part of are well disciplined in 
their development approach and this discipline is evident in the number of projects 
that we deliver to specification on time and within budget. 
 
RESULTS 
 
The results for this question were as follows: 
 
Respondent group 
Totally 
agree 
% 
Partially 
agree  
% 
Partially 
disagree 
% 
Totally 
disagree 
% 
Correlation 
% 
PA EW 0 25 75 0 71.8 
Senior managers 0 100 0 0  
Prog and proj managers 0 0 100 0  
Proj team members 0 0 100 0  
PA R&M 40 40 20 0 39 
Senior managers 100 0 0 0  
Prog and proj managers 0 100 0 0  
Proj team members 50 0 50 0  
PA ANT SYS 0 50 33 17 36.7 
Senior managers 0 100 0 0  
Prog and proj managers 0 100 0 50  
Proj team members 0 67 33 0  
PG ACMS 20 0 60 20 25.5 
Senior managers 0 0 100 0  
Prog and proj managers 0 0 100 0  
Proj team members 33 0 33 33  
AEROTECH SA 0 40 60 0 61.8 
Senior managers 0 0 100 0  
Prog and proj managers 0 67 33 0  
Proj team members 0 0 100 33  
TOTAL SGD 11 34 44 11 38.6 
Senior managers 17 33 33 17 8.1 
Prog and proj managers 0 45 45 10 53.9 
Proj team members 20 20 50 10 21 
DAS 0 50 0 50 -100 
Senior managers 0 0 0 100   
Prog and proj managers 0 100 0 0   
Proj team members n/a n/a n/a n/a   
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DISCUSSION OF RESULTS 
 
The overall response to this question was 55% negative with a 38.6% level of agreement.  
The project team members group responded with a 40% positive response. The 
programme and project managers group indicated a 45% positive response, although zero 
percent of the programme and project manager group fully agreed with the statement. 
 
The response from PA: R&M was again the most positive, with an 80% positive response 
and a 39% level of agreement. The response to the question was further investigated 
during the personal interviews. Respondents indicated that the development approach is 
not always disciplined because there are some uncertainties about roles and 
responsibilities and scope of work issues. There are however several examples of projects 
where the development approach is well disciplined. The level of discipline seems to be 
linked to the team members’ skills and experience. 
 
As indicated in some of the previous questions, there are however several examples of 
projects at SGD that are over budget and over schedule. It is evident from the interviews 
that there is some scope for a more disciplined development approach in projects at SGD. 
 
FINDING 
 
 
 
 
 
 
Table 7.40. Question 32: The project teams that I am part of are effective in 
managing subcontractors, resulting in the delivery of all subcontracted deliverables 
on time and at the required quality standards. 
 
RESULTS 
 
FINDING 45 
Fifty-five percent of the respondents responded that the project teams they are part of 
are not well disciplined in their development approach and that projects are not 
delivered on time, to specification and within budget. 
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The results for this question were as follows: 
 
Respondent group 
Totally 
agree 
% 
Partially 
agree  
% 
Partially 
disagree 
% 
Totally 
disagree 
% 
Correlation 
% 
PA EW 0 25 75 0 71.8 
Senior managers 0 100 0 0  
Prog and proj managers 0 0 100 0  
Proj team members 0 0 100 0  
PA R&M 20 60 20 0 71.1 
Senior managers 0 100 0 0  
Prog and proj managers 0 100 0 0  
Proj team members 50 0 50 0  
PA ANT SYS 0 67 33 0 66.5 
Senior managers 0 100 0 0  
Prog and proj managers 0 100 0 0  
Proj team members 0 67 33 0  
PG ACMS 20 20 60 0 25.5 
Senior managers 0 0 100 0  
Prog and proj managers 0 0 100 0  
Proj team members 33 33 33 0  
AEROTECH SA 0 40 60 0 61.8 
Senior managers 0 100 0 0  
Prog and proj managers 0 33 67 0  
Proj team members 0 0 100 0  
TOTAL SGD 7 44 49 0 56.7 
Senior managers 0 67 33 0 66.5 
Prog and proj managers 0 45 55 0 63.6 
Proj team members 20 30 50 0 36.7 
DAS 0 50 50 0 29.4 
Senior managers 0 0 100 0  
Prog and proj managers 0 100 0 0   
Proj team members n/a n/a n/a n/a   
 
DISCUSSION OF RESULTS 
 
The overall response to this question was 51% positive with a 56.7% level of agreement. 
Fifty percent of the project team members responded positively to this statement with a 
36.7% level of agreement. Zero percent of the programme and project managers group 
fully agreed with the statement and 40% partially agreed with a 63.6% level of agreement. 
Sixty-seven percent of senior managers partially agreed. The response from PA: R&M 
(80%) was again the most positive with a 71.1% level of agreement. Forty percent of the 
ACMS product group responded positively. 
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Respondents indicated, during the personal interviews that subcontractors are not always 
reliable. Deliveries are sometimes made late and not to specification or the required quality 
standards. There also seem to be some scope for improvement in the SGD subcontracting 
and procurement processes, to ensure that components are ordered on time and to the 
correct configuration. Incorrect and incomplete data packs and bills of material also 
contribute to this problem. 
 
FINDING 
 
 
 
 
 
 
Table 7.41. Question 33: The project teams that I am part of have a thorough 
understanding of their subject fields and the interdependency and interaction with 
other disciplines. 
 
RESULTS 
 
The results for this question were as follows: 
 
Respondent group 
Totally 
agree 
% 
Partially 
agree  
% 
Partially 
disagree 
% 
Totally 
disagree 
% 
Correlation 
% 
PA EW 50 50 0 0 56.2 
Senior managers 100 0 0 0  
Prog and proj managers 50 50 0 0  
Proj team members 0 100 0 0  
PA R&M 20 80 0 0 79.1 
Senior managers 0 100 0 0  
Prog and proj managers 0 100 0 0  
Proj team members 50 50 0 0  
PA ANT SYS 67 33 0 0 66.5 
Senior managers 100 0 0 0  
Prog and proj managers 50 100 0 0  
Proj team members 67 33 0 0  
FINDING 46 
Fifty-one percent of respondents stated that the project teams they are part of are 
effective in managing subcontractors. This seems to be a particular problem in product 
area: EW, in the ACMS group and at Aerotech. 
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PG ACMS 20 60 20 0 71.1 
Senior managers 0 100 0 0  
Prog and proj managers 0 0 100 0  
Proj team members 33 67 0 0  
AEROTECH SA 20 60 0 20 25.5 
Senior managers 0 100 0 0  
Prog and proj managers 33 33 0 33  
Proj team members 0 100 0 0  
TOTAL SGD 33 56 7 4 59.8 
Senior managers 33 50 17 0 52.8 
Prog and proj managers 27 55 9 9 57.9 
Proj team members 40 60 0 0 65.1 
DAS 0 50 50 0 29.4 
Senior managers 0 0 100 0  
Prog and proj managers 0 100 0 0  
Proj team members n/a n/a n/a n/a   
 
DISCUSSION OF RESULTS 
 
The overall response to this question was 89% positive, with a 59.8% level of agreement.  
The senior manager group returned an 83% positive response with a 52.8% level of 
agreement. 
 
The project team members group returned a 100% positive response to this question with 
a 65.1% level of agreement. Eighty-two percent of programme and project managers 
agreed with the statement with a 57.9 % level of agreement. 
 
SGD has an excellent human resource base, with some of the best qualified and 
experienced technical and project staff available in the field of electronic and software 
engineering for complex military and avionics systems. The SGD resource base is, 
however, eroded by a high level (15% per annum) of staff turnover. Respondents also 
indicated that they have a clear understanding of the interdependency and interaction with 
the other engineering disciplines on the project. Time constraints sometimes have a 
negative impact on the level of discipline. 
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FINDING 
 
 
 
 
 
 
 
Table 7.42. Question 34: My senior management gives active and continued support 
necessary to achieve project goals. 
 
RESULTS 
 
The results for this question were as follows: 
 
Respondent group 
Totally 
agree 
% 
Partially 
agree  
% 
Partially 
disagree 
% 
Totally 
disagree 
% 
Correlation 
% 
PA EW 25 50 25 0 56.2 
Senior managers 100 0 0 0  
Prog and proj managers 0 50 50 0  
Proj team members 0 100 0 0  
PA R&M 40 40 20 0 39 
Senior managers 0 100 0 0  
Prog and proj managers 50 50 0 0  
Proj team members 50 0 50 0  
PA ANT SYS 50 33 17 0 36.7 
Senior managers 100 0 0 0  
Prog and proj managers 50 50 0 0  
Proj team members 33 33 33 0  
PG ACMS 60 20 20 0 25.5 
Senior managers 0 0 100 0  
Prog and proj managers 0 100 0 0  
Proj team members 100 0 0 0  
AEROTECH SA 20 40 20 20 -5.6 
Senior managers 0 100 0 0  
Prog and proj managers 33 33 0 33  
Proj team members 0 0 100 0  
TOTAL SGD 37 33 26 4 39 
Senior managers 33 33 33 0 36.7 
Prog and proj managers 27 45 19 9 40.7 
Proj team members 50 20 30 0 21 
FINDING 47 
The majority of respondents stated with a high level of agreement that the project teams 
that they are part of have a good understanding of their respective subject fields and the 
interdependency and interaction with other disciplines.  
 CHAPTER 7: RESULTS, DISCUSSION OF RESULTS AND FINDINGS  
 
 Page 199                            
 
DAS 0 0 100 0 100 
Senior managers 0 0 100 0   
Prog and proj managers 0 0 100 0   
Proj team members n/a n/a n/a n/a   
 
DISCUSSION OF RESULTS 
 
The overall response to this question was 70% positive with a 39% level of agreement.  
Seventy-two percent of the programme and project manager group and 70% of the project 
team members group responded positively. 
 
Most of the product areas had an above 70% positive response with the highest level of 
agreement (56.2%) in product area: EW. The support of senior managers is key to project 
success (see 3.16.1). Respondents indicated in the personal interviews that senior 
managers are approachable and actively support projects, assisting the project managers 
in resolving project issues when required. What is also of interest is that only 33% of the 
senior managers fully agreed with the statement. 
 
FINDING 
 
 
 
 
 
Table 7.43. Question 35: My senior management makes the policy and procedural 
changes (budgeting, planning and control systems, reporting and authority 
relationship, etc) needed to conduct effective project management. 
 
RESULTS 
 
The results for this question were as follows: 
 
 
 
FINDING 48 
Seventy percent of respondents responded that their senior managers give active and 
continued support to achieve project goals. 
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Respondent group 
Totally 
agree 
% 
Partially 
agree  
% 
Partially 
disagree 
% 
Totally 
disagree 
% 
Correlation 
% 
PA EW 25 50 25 0 56.2 
Senior managers 100 0 0 0  
Prog and proj managers 0 100 0 0  
Proj team members 0 0 100 0  
PA R&M 40 40 20 0 39 
Senior managers 0 100 0 0  
Prog and proj managers 50 50 0 0  
Proj team members 50 0 50 0  
PA ANT SYS 33 33 33 0 36.7 
Senior managers 0 100 0 0  
Prog and proj managers 50 50 0 0  
Proj team members 33 33 33 0  
PG ACMS 40 40 20 0 39 
Senior managers 0 0 100 0  
Prog and proj managers 0 100 0 0  
Proj team members 67 33 0 0  
AEROTECH SA 20 40 40 0 39 
Senior managers 0 100 0 0  
Prog and proj managers 33 33 33 0  
Proj team members 0 0 100 0  
TOTAL SGD 33 41 26 0 51.2 
Senior managers 33 50 17 0 52.8 
Prog and proj managers 27 55 18 0 63.6 
Proj team members 40 20 40 0 21 
DAS 50 50 0 0 29.4 
Senior managers 100 0 0 0  
Prog and proj managers 0 100 0 0  
Proj team members n/a n/a n/a n/a   
 
DISCUSSION OF RESULTS 
 
The overall response to this question was 74% positive with a 51.2% level of agreement.  
Eighty-three percent of programme and project managers and 60% of project team 
members responded positively to this statement. Thirty-three percent of senior managers 
fully agreed with the statement and 50% partially agreed with a 52.8% level of agreement. 
This seems to indicate that there is some room for improvement in this area by senior 
managers. 
 
Respondents indicated that senior manager’s involvement in projects, typically through 
monthly steering committee meetings, is at a high level. Some senior managers also 
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attend weekly project status meetings.  Some resource conflicts as an example is not 
possible to be resolved by senior managers, however, and the managers make decisions 
based on priorities and manage the implications of these decisions to the best of their 
ability. A deliberate decision may, for example, be taken not to resource a certain activity 
on the basis of priorities on other projects. 
 
FINDING 
 
 
 
 
 
 
Table 7.44. Question 36: Project organisation structures, planning and controls 
within the project teams that I am part of are compatible with the project situation, 
the philosophy of the project manager, corporate culture and objectives. 
 
RESULTS 
 
The results for this question were as follows: 
 
Respondent group 
Totally 
agree 
% 
Partially 
agree  
% 
Partially 
disagree 
% 
Totally 
disagree 
% 
Correlation 
% 
PA EW 25 50 25 0 56.2 
Senior managers 100 0 0 0  
Prog and proj managers 0 50 50 0  
Proj team members 0 100 0 0  
PA R&M 40 40 20 0 39 
Senior managers 0 100 0 0  
Prog and proj managers 50 50 0 0  
Proj team members 50 0 50 0  
PA ANT SYS 17 33 50 0 36.7 
Senior managers 0 100 0 0  
Prog and proj managers 0 50 0 0  
Proj team members 33 0 67 0  
PG ACMS 0 80 20 0 79.1 
Senior managers 0 100 0 0  
Prog and proj managers 0 100 0 0  
FINDING 49 
Seventy-four percent of respondents responded that their senior managers make the 
policy and procedural changes needed to conduct effective project management. 
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Proj team members 0 67 33 0  
AEROTECH SA 40 40 20 0 39 
Senior managers 0 100 0 0  
Prog and proj managers 67 0 33 0  
Proj team members 0 100 0 0  
TOTAL SGD 22 52 26 0 64.4 
Senior managers 17 83 0 0 82.7 
Prog and proj managers 27 46 27 0 57.9 
Proj team members 20 40 40 0 45.3 
DAS 0 100 0 0 100 
Senior managers 0 100 0 0  
Prog and proj managers 0 100 0 0   
Proj team members n/a n/a n/a n/a   
 
DISCUSSION OF RESULTS 
 
The overall response to this question was 74% positive with a 64.4% level of agreement.  
Seventy-three percent of programme and project managers and 60% of project team 
members responded positively to this statement. Seventeen percent of senior managers 
fully agreed with the statement and 83% partially agreed with a high (82.7%) level of 
agreement.  
 
The response from PA: R&M (80%), PA EW (75%) and product group ACMS (80%) was 
most positive. It seems as if the current matrix structure, used in most product areas, is 
working well. Most respondents are used to and have accepted this organisational 
structure and approach to projects. Some of the negative effects of matrix structures are 
evident in some of the project teams, for example lack of loyalty to a specific project team. 
The overall impression is, however, that of a mature approach and organisation. 
 
FINDING 
 
 
 
 
 
 
 
FINDING 50 
Seventy-four percent of the respondents stated that the project organisational structure, 
planning and controls within the projects that they participate in are compatible with the 
project situation, philosophy of the project manager, corporate culture and objectives. 
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Table 7.45. Question 37: Members of the project teams that I am part of are assigned 
to the project with consideration for and regard to appropriate skills and experience. 
 
RESULTS 
 
The results for this question were as follows: 
 
Respondent group 
Totally 
agree 
% 
Partially 
agree  
% 
Partially 
disagree 
% 
Totally 
disagree 
% 
Correlation 
% 
PA EW 50 50 0 0 56.2 
Senior managers 100 0 0 0  
Prog and proj managers 50 50 0 0  
Proj team members 0 100 0 0  
PA R&M 60 40 0 0 61.8 
Senior managers 100 0 0 0  
Prog and proj managers 50 50 0 0  
Proj team members 50 50 0 0  
PA ANT SYS 50 50 0 0 59.9 
Senior managers 100 0 0 0  
Prog and proj managers 50 50 0 0  
Proj team members 33 67 0 0  
PG ACMS 0 100 0 0 100 
Senior managers 0 100 0 0  
Prog and proj managers 0 100 0 0  
Proj team members 0 100 0 0  
AEROTECH SA 0 60 40 0 61.8 
Senior managers 0 100 0 0  
Prog and proj managers 0 67 33 0  
Proj team members 0 0 100 0  
TOTAL SGD 30 63 7 0 68.3 
Senior managers 50 50 0 0 59.9 
Prog and proj managers 27 64 9 0 68.9 
Proj team members 20 70 10 0 77.1 
DAS 0 100 0 0 100 
Senior managers 0 100 0 0  
Prog and proj managers 0 100 0 0   
Proj team members n/a n/a n/a n/a   
 
DISCUSSION OF RESULTS 
 
The overall response to this question was 93% positive with a high (68.3%) level of 
agreement. Ninety-one percent of the programme and project managers group and 90% of 
the project team members group responded positively to this statement with a high level of 
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agreement in general. There is a high level of cross-correlation between the response by 
the programme and project managers group and the project team members group, 
indicating a high level of agreement on the statement.  
 
Fifty percent of senior managers fully agreed with the statement and 50% partially agreed 
with a 59.9% level of agreement. The response to this statement by most product areas 
was 100% positive. 
 
Respondents indicated that the main reason for the response of partial agreement was 
that resource skills and capabilities are sometimes limited. There are, for example, only a 
few champion resources available and project managers tend to compete for these 
resources and also try to retain them once they have been allocated to a specific project. 
 
FINDING 
 
 
 
 
 
 
 
 
Table 7.46. Question 38: The project manager appointed to the projects that I 
participate in is held accountable for the entire project, and the responsibility, 
expectations, and authority of the project manager are clearly defined. 
 
RESULTS 
 
The results for this question were as follows: 
 
 
 
FINDING 51 
Ninety-three percent of respondents stated that members of the project teams they are 
part of are assigned to projects with consideration for and regard to appropriate skills 
and experience. The response to this question also showed a very high level of 
agreement. 
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Respondent group 
Totally 
agree 
% 
Partially 
agree  
% 
Partially 
disagree 
% 
Totally 
disagree 
% 
Correlation 
% 
PA EW 75 0 25 0 14.1 
Senior managers 100 0 0 0  
Prog and proj managers 50 0 50 0  
Proj team members 100 0 0 0  
PA R&M 80 20 0 0 79.1 
Senior managers 100 0 0 0  
Prog and proj managers 100 0 0 0  
Proj team members 50 50 0 0  
PA ANT SYS 0 67 17 17 36.7 
Senior managers 0 100 0 0  
Prog and proj managers 0 0 0 50  
Proj team members 0 67 33 0  
PG ACMS 0 60 40 0 61.8 
Senior managers 0 100 0 0  
Prog and proj managers 0 0 100 0  
Proj team members 0 67 33 0  
AEROTECH SA 60 20 0 20 -23.2 
Senior managers 100 0 0 0  
Prog and proj managers 33 33 0 33  
Proj team members 100 0 0 0  
TOTAL SGD 41 33 19 7 33.3 
Senior managers 67 33 0 0 66.5 
Prog and proj managers 36 18 28 18 -18.2 
Proj team members 30 50 20 0 58.2 
DAS 50 0 50 0 -100 
Senior managers 100 0 0 0  
Prog and proj managers 0 0 100 0   
Proj team members n/a n/a n/a n/a   
 
DISCUSSION OF RESULTS 
 
The overall response to this question was 74% positive, with a 33.3% level of agreement. 
Fifty-four percent of programme and project managers and 80% of project team members 
responded positively to this statement. Sixty-seven percent of senior managers fully 
agreed with the statement and 33% partially agreed with a 66.5% level of agreement. 
Seventy-five percent of PA: EW and 80% of PA: R&M respondents fully agreed with the 
statement. 
 
Respondents indicated that the main reason for the responses of partial agreement and 
some negative responses was that the mandate and role of project managers are not 
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always well defined. This is also evident in the 46% negative response from the 
programme and project managers group, although with a low level of agreement. Project 
team members also indicated that project managers are sometimes replaced, which has 
an effect on the project momentum.  
 
A further issue is that project managers are not appointed for the full project life-cycle. 
Project managers may, for example, be appointed for a specific phase of the project, 
namely development, production or through-life support. This sometimes results in a lack 
of understanding of the status of previous phases of the project and is also due to 
incomplete hand-over between phases. Production departments often blame development 
departments for not completing the design or not designing for production, in other words 
the product is not production ready. 
 
FINDING 
 
 
 
 
 
 
Table 7.47. Question 39:  The person in the role of project manager on the projects 
that I participate in has the background, skills, experience or personality to lead and 
manage the project. 
 
RESULTS 
 
The results for this question were as follows: 
 
Respondent group 
Totally 
agree 
% 
Partially 
agree  
% 
Partially 
disagree 
% 
Totally 
disagree 
% 
Correlation 
% 
PA EW 0 100 0 0 100 
Senior managers 0 100 0 0  
Prog and proj managers 0 100 0 0  
Proj team members 0 100 0 0  
FINDING 52 
Seventy-four percent of respondents stated that the project managers on the projects 
that they participate in are held accountable for the entire project and that the role of 
the project manager is well defined.  
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PA R&M 60 40 0 0 61.8 
Senior managers 100 0 0 0  
Prog and proj managers 50 50 0 0  
Proj team members 50 50 0 0  
PA ANT SYS 33 50 0 17 36.7 
Senior managers 100 0 0 0  
Prog and proj managers 0 50 0 50  
Proj team members 33 67 0 0  
PG ACMS 20 80 0 0 79.1 
Senior managers 0 100 0 0  
Prog and proj managers 0 100 0 0  
Proj team members 33 67 0 0  
AEROTECH SA 40 40 0 20 10.6 
Senior managers 0 100 0 0  
Prog and proj managers 67 0 0 33  
Proj team members 0 100 0 0  
TOTAL SGD 30 63 0 7 63.9 
Senior managers 33 67 0 0 66.5 
Prog and proj managers 27 55 0 18 38.4 
Proj team members 30 70 0 0 71.4 
DAS 0 100 0 0 100 
Senior managers 0 100 0 0  
Prog and proj managers 0 100 0 0   
Proj team members n/a n/a n/a n/a   
 
DISCUSSION OF RESULTS 
 
Ninety-three percent of respondents responded positively to this statement with a 63.9% 
level of agreement.  All senior managers and project team members responded positively 
to this statement. Eighty-two percent of the programme and project managers group 
agreed with the statement. The Antenna Systems product group and the Aerotech group 
recorded a small negative response to this statement. 
 
The overall response was extremely positive and it seems as if SGD appoints skilled, 
competent and experienced project managers to its projects. 
 
FINDING 
 
 
 
 
FINDING 53 
Ninety-three percent of respondents stated that the project managers on their projects 
have the background, skills, experience and personality to lead and manage the project. 
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Table 7.48. Question 40: The projects that I am part of are treated as systems. 
Elements and processes of the project are well integrated. On the projects that I am 
part of hardware, software, resources, and facilities are viewed as system 
components that are interdependent and that contribute to the successful 
achievement of the project objectives. Emphasis is placed on project objectives, 
rather than individual activities. 
 
RESULTS 
 
The results for this question were as follows: 
 
Respondent group 
Totally 
agree 
% 
Partially 
agree  
% 
Partially 
disagree 
% 
Totally 
disagree 
% 
Correlation 
% 
PA EW 25 75 0 0 71.8 
Senior managers 0 100 0 0  
Prog and proj managers 50 50 0 0  
Proj team members 0 100 0 0  
PA R&M 60 40 0 0 61.8 
Senior managers 100 0 0 0  
Prog and proj managers 50 50 0 0  
Proj team members 50 50 0 0  
PA ANT SYS 0 50 50 0 59.9 
Senior managers 0 100 0 0  
Prog and proj managers 0 50 0 0  
Proj team members 0 67 33 0  
PG ACMS 0 60 40 0 61.8 
Senior managers 0 0 100 0  
Prog and proj managers 0 100 0 0  
Proj team members 0 67 33 0  
AEROTECH SA 0 40 40 20 39 
Senior managers 0 0 100 0  
Prog and proj managers 0 67 0 33  
Proj team members 0 0 100 0  
TOTAL SGD 15 55 26 4 58.2 
Senior managers 17 50 33 0 52.8 
Prog and proj managers 18 55 18 9 47.5 
Proj team members 10 60 30 0 65.1 
DAS 0 100 0 0 100 
Senior managers 0 100 0 0  
Prog and proj managers 0 100 0 0   
Proj team members n/a n/a n/a n/a   
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DISCUSSION OF RESULTS 
 
Seventy percent of the respondents responded positively to this statement, with a 58.2% 
level of agreement.  Seventy-three percent of programme and project managers and 70% 
of project team members responded positively to this statement. Seventeen percent of 
senior managers fully agreed with the statement and 50% partially agreed. All of PA: EW 
and PA: R&M respondents responded positively to the statement with respective 71.8% 
and 61.8% levels of agreement. Sixty percent of the respondents from PA: Aerotech and 
50% of the Antenna Systems group respondents responded negatively to the statement 
with a high level of agreement. 
 
A small number of respondents indicated that a systems approach is not always followed. 
The development approach is not always integrated. Some projects tend to focus on 
individual activities rather than the integration of disciplines. The perception also exists in 
some of the product areas that this is the result of the matrix organisational structure in 
SGD.  Strong project management and system engineering skills are required to ensure a 
systems approach. This can be attained through more frequent and better training in 
project management and systems engineering. 
 
FINDING 
 
 
 
 
 
 
Table 7.49. Question 41: The project manager on the projects that I participate in 
attends to the human/ behavioural side of projects. He or she builds a project team, 
helps team members understand the project goal and inspires them to work 
together toward the goal. 
 
 
FINDING 54 
Seventy percent of respondents responded that the projects they participate in are 
treated as systems and that emphasis is placed on project objectives rather than 
individual activities. 
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RESULTS 
 
The results for this question were as follows: 
 
Respondent group 
Totally 
agree 
% 
Partially 
agree  
% 
Partially 
disagree 
% 
Totally 
disagree 
% 
Correlation 
% 
PA EW 0 100 0 0 100 
Senior managers 0 100 0 0  
Prog and proj managers 0 100 0 0  
Proj team members 0 100 0 0  
PA R&M 20 80 0 0 79.1 
Senior managers 0 100 0 0  
Prog and proj managers 0 100 0 0  
Proj team members 50 50 0 0  
PA ANT SYS 50 17 17 17 -25.8 
Senior managers 0 100 0 0  
Prog and proj managers 50 100 0 50  
Proj team members 67 0 33 0  
PG ACMS 0 80 20 0 79.1 
Senior managers 0 100 0 0  
Prog and proj managers 0 100 0 0  
Proj team members 0 67 33 0  
AEROTECH SA 40 40 0 20 10.6 
Senior managers 0 100 0 0  
Prog and proj managers 67 0 0 33  
Proj team members 0 100 0 0  
TOTAL SGD 23 59 11 7 63.9 
Senior managers 0 83 17 0 82.7 
Prog and proj managers 27 55 0 18 38.4 
Proj team members 30 50 20 0 58.2 
DAS 0 50 50 50 29.4 
Senior managers 0 0 100 100   
Prog and proj managers 0 100 0 0   
Proj team members n/a n/a n/a n/a   
 
DISCUSSION OF RESULTS 
 
Eighty-two percent of the respondents responded positively to this statement, with a 63.9% 
level of agreement. Eighty-two percent of programme and project managers and 80% of 
project team members responded positively to this statement. Eighty-three percent of 
senior managers partially agreed with the statement with an 82.7% level of agreement. 
Most product areas responded positively to this statement, with some negative response 
from the Aerotech and Antenna Systems groups, although with a low level of agreement.  
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The overall response was very positive and there was a good cross-correlation with the 
93% positive response to question 52 (see table 7.60) that project teams are focused on 
the successful completion of their projects. This is an extremely important aspect for SGD 
as one of the strategic objectives is to be an employer of choice and the well-being of the 
staff is a prime focus area. Some respondents indicated during the personal interviews 
that more emphasis should be placed on the project goal and that project managers could 
do more to motivate and inspire project team members. 
 
FINDING 
 
 
 
 
 
 
Table 7.50. Question 42: There is adequate communication in the project that I am 
participating in. There is a high level of information quality, accuracy, data 
collection and documentation and adequate distribution of information to those who 
need it. 
 
RESULTS 
 
The results for this question were as follows: 
 
Respondent group 
Totally 
agree 
% 
Partially 
agree  
% 
Partially 
disagree 
% 
Totally 
disagree 
% 
Correlation 
% 
PA EW 0 50 25 25 14.1 
Senior managers 0 100 0 0  
Prog and proj managers 0 50 50 0  
Proj team members 0 0 0 100  
PA R&M 20 60 20 0 71.1 
Senior managers 0 0 100 0  
Prog and proj managers 0 100 0 0  
Proj team members 50 50 0 0  
FINDING 55 
Eighty-two percent of respondents stated that the project manager on the projects that 
they participate in attends to the human behavioural side of the project and inspires 
them to work towards achieving the project goal. 
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PA ANT SYS 17 50 0 33 -25.8 
Senior managers 0 100 0 0  
Prog and proj managers 0 100 0 50  
Proj team members 33 33 0 33  
PG ACMS 20 60 20 0 71.1 
Senior managers 0 100 0 0  
Prog and proj managers 0 0 100 0  
Proj team members 33 67 0 0  
AEROTECH SA 20 40 20 20              -5.6 
Senior managers 0 0 100 0  
Prog and proj managers 0 67 0 33  
Proj team members 100 0 0 0  
TOTAL SGD 15 52 18 15 35.2 
Senior managers 0 50 50 0 59.9 
Prog and proj managers 0 64 18 18 38.4 
Proj team members 40 40 0 20 21 
DAS 0 50 50 0 29.4 
Senior managers 0 0 100 0  
Prog and proj managers 0 100 0 0   
Proj team members n/a n/a n/a n/a   
 
DISCUSSION OF RESULTS 
 
Sixty-seven percent of the respondents responded positively to this statement, with a 
35.2% level of agreement. Sixty-four percent of programme and project managers and 
80% of project team members responded positively to this statement. Fifty percent of 
senior managers partially agreed with the statement.  
 
The response from most product areas was positive, with some negative response from 
PA: EW and the Aerotech and Antenna Systems groups. All project team members within 
PA: EW totally disagreed with the statement. 
 
As in most organisations, communication is also a challenge within SGD. Some 
respondents, within PA: EW and the Aerotech and Antenna Systems groups indicated that 
there is some room for improvement in communication in projects. Information is not 
always shared and the accuracy of the information communicated is also sometimes a 
concern. 
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FINDING 
 
 
 
 
 
Table 7.51. Question 43: Sufficient meetings are convened to collect and 
disseminate information on the projects that I participate in. Reviews delve deeply 
enough and ask probing questions. 
 
RESULTS 
 
The results for this question were as follows: 
 
Respondent group 
Totally 
agree 
% 
Partially 
agree  
% 
Partially 
disagree 
% 
Totally 
disagree 
% 
Correlation 
% 
PA EW 0 75 0 25 14.1 
Senior managers 0 100 0 0  
Prog and proj managers 0 50 0 50  
Proj team members 0 100 0 0  
PA R&M 40 40 20 0 39 
Senior managers 0 0 100 0  
Prog and proj managers 50 50 0 0  
Proj team members 50 50 0 0  
PA ANT SYS 17 33 50 0 36.7 
Senior managers 0 100 0 0  
Prog and proj managers 0 50 0 0  
Proj team members 33 33 33 0  
PG ACMS 0 60 40 0 61.8 
Senior managers 0 100 0 0  
Prog and proj managers 0 0 100 0  
Proj team members 0 67 33 0  
AEROTECH SA 20 40 20 20 -5.6 
Senior managers 0 0 100 0  
Prog and proj managers 0 67 0 33  
Proj team members 100 0 0 0  
TOTAL SGD 15 52 26 7 48.2 
Senior managers 0 67 33 0 66.5 
Prog and proj managers 9 45 28 18 25.9 
Proj team members 30 50 20 0 58.2 
DAS 0 100 0 0 100 
Senior managers 0 100 0 0  
FINDING 56 
Sixty-seven percent of the respondents indicated that there is adequate communication in 
the projects that they participate in. 
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Prog and proj managers 0 100 0 0   
Proj team members n/a n/a n/a n/a   
 
DISCUSSION OF RESULTS 
 
Sixty-seven percent of the respondents responded positively to this statement, with a 
48.2% level of agreement. Fifty-four percent of programme and project managers and 80% 
of project team members responded positively to this statement. Sixty-seven percent of 
senior managers partially agreed with the statement, with a 66.5% level of agreement.  
 
Most product areas responded positively to this statement, with some negative response 
from PA: EW, the Aerotech  group, Antenna Systems and the ACMS product group. Fifty 
percent of programme and project managers within PA: EW and 20 % of the Aerotech 
group totally disagreed with the statement. Some respondents indicated that enough 
meetings are held, but that meetings are not always productive and do not delve deeply 
enough and that relevant and probing questions are not asked. 
  
FINDING 
 
 
 
 
 
Table 7.52. Question 44: The end-user or customer participates in the planning/ 
definition/ design/implementation process on the projects that I participate in. 
 
RESULTS 
 
The results for this question were as follows: 
 
Respondent group 
Totally 
agree 
% 
Partially 
agree  
% 
Partially 
disagree 
% 
Totally 
disagree 
% 
Correlation 
% 
PA EW 0 75 0 25 14.1 
Senior managers 0 100 0 0  
FINDING 57 
Sixty-seven percent of the respondents stated that sufficient meetings are held to collect 
and disseminate information in the projects that they participate in. 
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Prog and proj managers 0 50 0 50  
Proj team members 0 100 0 0  
PA R&M 60 40 0 0 61.8 
Senior managers 0 100 0 0  
Prog and proj managers 100 0 0 0  
Proj team members 50 50 0 0  
PA ANT SYS 0 67 17 17 36.7 
Senior managers 0 100 0 0  
Prog and proj managers 0 0 0 50  
Proj team members 0 67 33 0  
PG ACMS 0 80 20 0 79.1 
Senior managers 0 100 0 0  
Prog and proj managers 0 100 0 0  
Proj team members 0 67 33 0  
AEROTECH SA 40 40 20 0 39 
Senior managers 0 100 0 0  
Prog and proj managers 33 33 33 0  
Proj team members 100 0 0 0  
TOTAL SGD 19 63 11 7 65.3 
Senior managers 0 100 0 0 100 
Prog and proj managers 27 45 9 19 20.7 
Proj team members 20 60 20 0 73.4 
DAS 0 100 0 0 100 
Senior managers 0 100 0 0  
Prog and proj managers 0 100 0 0  
Proj team members n/a n/a n/a n/a   
 
DISCUSSION OF RESULTS 
 
Eighty-two percent of the respondents responded positively to this statement, with a 65.3% 
level of agreement. Seventy-two percent of programme and project managers and 80% of 
project team members responded positively to this statement. All senior managers partially 
agreed with the statement with an absolute level of agreement. Nineteen percent of 
programme and project managers totally disagreed with the statement, although with a low 
level of agreement. 
 
Respondents from most product areas responded positively to this statement, with some 
negative response from PA: EW and the Aerotech and Antenna Systems groups. Although 
the overall response was quite positive, there is some room for improvement in this area. 
 
 
 CHAPTER 7: RESULTS, DISCUSSION OF RESULTS AND FINDINGS  
 
 Page 216                            
 
FINDINGS 
 
 
 
 
 
 
Table 7.53. Question 45: The project deliverables are well defined on the projects 
that I participate in. There is a formal definition of technical requirements, tasks, and 
project scope. 
 
RESULTS 
 
The results for this question were as follows: 
 
Respondent group 
Totally 
agree 
% 
Partially 
agree  
% 
Partially 
disagree 
% 
Totally 
disagree 
% 
Correlation 
% 
PA EW 0 100 0 0 100 
Senior managers 0 100 0 0  
Prog and proj managers 0 100 0 0  
Proj team members 0 100 0 0  
PA R&M 80 20 0 0 79.1 
Senior managers 100 0 0 0  
Prog and proj managers 100 0 0 0  
Proj team members 50 50 0 0  
PA ANT SYS 33 50 0 17 36.7 
Senior managers 100 0 0 0  
Prog and proj managers 0 0 0 50  
Proj team members 33 67 0 0  
PG ACMS 60 20 20 0 25.5 
Senior managers 0 100 0 0  
Prog and proj managers 100 0 0 0  
Proj team members 67 0 33 0  
AEROTECH SA 40 40 20 0 39 
Senior managers 0 100 0 0  
Prog and proj managers 33 33 33 0  
Proj team members 100 0 0 0  
TOTAL SGD 41 44 11 4 49.2 
Senior managers 33 50 17 0 52.8 
Prog and proj managers 37 45 9 9 43 
Proj team members 50 40 10 0 50.7 
FINDING 58 
Seventy-two percent of the respondents stated that there is an adequate level of 
customer involvement in the projects that they participate in. 
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DAS 0 50 50 0 29.4 
Senior managers 0 0 100 0  
Prog and proj managers 0 100 0 0   
Proj team members n/a n/a n/a n/a   
 
DISCUSSION OF RESULTS 
 
Eighty-five percent of the respondents responded positively to this statement, with a 49.2% 
level of agreement. Eighty-two percent of programme and project managers and 90% of 
project team members responded positively to this statement, with a 43% and a 50.7% 
level of agreement for the respective groups. Eighty-three percent of senior managers 
responded positively to this statement, with a 52.8% level of agreement.  Forty-one 
percent of respondents fully agreed and 44% partially agreed with the statement. This is 
an indication that there is room for improvement in this area. 
 
Most product areas responded positively to this statement. The development environment 
at SGD seems to be characterized by reasonable well defined project deliverables and 
good specification practices with some room for improvement.  
 
FINDING 
 
 
 
 
 
 
Table 7.54. Question 46: The project team is familiar with the user's operation and 
effectively constructs a design that relates to user requirements on the projects that 
I participate in. 
 
RESULTS 
 
The results for this question were as follows: 
 
FINDING 59 
Eighty- five percent of the respondents responded positively that project deliverables 
are well defined in the projects that they participate in. 
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Respondent group 
Totally 
agree 
% 
Partially 
agree  
% 
Partially 
disagree 
% 
Totally 
disagree 
% 
Correlation 
% 
PA EW 0 50 50 0 56.2 
Senior managers 0 100 0 0  
Prog and proj managers 0 0 100 0  
Proj team members 0 100 0 0  
PA R&M 20 80 0 0 79.1 
Senior managers 0 100 0 0  
Prog and proj managers 50 50 0 0  
Proj team members 0 100 0 0  
PA ANT SYS 17 67 0 17 45 
Senior managers 0 100 0 0  
Prog and proj managers 0 50 0 50  
Proj team members 33 67 0 0  
PG ACMS 40 60 0 0 61.8 
Senior managers 0 100 0 0  
Prog and proj managers 0 100 0 0  
Proj team members 67 33 0 0  
AEROTECH SA 40 40 20 0 39 
Senior managers 0 100 0 0  
Prog and proj managers 33 33 33 0  
Proj team members 100 0 0 0  
TOTAL SGD 23 59 11 7 63.9 
Senior managers 0 83 0 17 52.8 
Prog and proj managers 18 45 28 9 36 
Proj team members 40 60 0 0 65.1 
DAS 0 50 0 50 -100 
Senior managers 0 0 0 100   
Prog and proj managers 0 100 0 0   
Proj team members n/a n/a n/a n/a   
 
DISCUSSION OF RESULTS 
 
Eighty-two percent of the respondents responded positively to this statement, with a high 
(63.9%) level of agreement. Eighty-three percent of senior managers and 80% of project 
team members responded positively to the statement, with a 52.8% and a 65.1% level of 
agreement. Sixty-three percent of programme and project managers responded positively 
to this statement. Fifty percent of respondents from PA: EW partially agreed with the 
statement. The response from DAS was also 50% negative, although with an absolute 
level of disagreement. 
 
Some respondents indicated during the personal interviews that there is some scope for 
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improved knowledge of the user’s operation and that this will assist project teams to be 
more effective in constructing designs that relate to the user requirements.  
 
FINDING 
 
 
 
 
 
 
 
Table 7.55. Question 47: Estimates of resource requirements, activity durations, and 
completion dates are accurate and realistic on the projects that I participate in, 
resulting in the availability of required skills and capacity when needed. Estimates 
are made with regard to the experience of the workers on the projects that I 
participate in. 
 
RESULTS 
 
The results for this question were as follows: 
 
Respondent group 
Totally 
agree 
% 
Partially 
agree  
% 
Partially 
disagree 
% 
Totally 
disagree 
% 
Correlation 
% 
PA EW 0 25 25 50 14.1 
Senior managers 0 100 0 0  
Prog and proj managers 0 0 50 50  
Proj team members 0 0 0 100  
PA R&M 0 80 20 0 79.1 
Senior managers 0 100 0 0  
Prog and proj managers 0 100 0 0  
Proj team members 0 50 50 0  
PA ANT SYS 17 17 50 17 18.2 
Senior managers 0 100 0 0  
Prog and proj managers 0 100 0 0  
Proj team members 33 0 33 33  
PG ACMS 0 60 20 20 25.5 
Senior managers 0 100 0 0  
Prog and proj managers 0 0 100 0  
FINDING 60 
Eighty-two percent of the respondents stated that the project teams they are part of 
are familiar with the user’s operation and effectively construct a design that relates to 
the user’s requirements. 
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Proj team members 0 67 0 33  
AEROTECH SA 0 60 40 0 61.8 
Senior managers 0 0 100 0  
Prog and proj managers 0 100 0 0  
Proj team members 0 0 100 33  
TOTAL SGD 4 48 30 18 37.1 
Senior managers 0 66 17 17 36.7 
Prog and proj managers 0 55 36 9 51.8 
Proj team members 10 30 30 30 14.2 
DAS 0 50 0 50 -100 
Senior managers 0 0 0 100  
Prog and proj managers 0 100 0 0  
Proj team members n/a n/a n/a n/a   
 
DISCUSSION OF RESULTS 
 
Only four percent of respondents totally agreed with this statement, with a 37.1 % level of 
agreement. Forty-eight percent of respondents partially agree with the statement. The 
most positive responses were from PA: R&M (80%), PA: Antenna Systems (60%) and the 
Aerotech (60%) group. Sixty-six percent of senior managers and 55% of programme and 
project managers partially agreed with the statement. 
 
The response is congruent with the findings reflected in figure 7.5 that time management is 
the main contributor to project risk at SGD. This is one of the most important focus areas 
for improvement at SGD. Respondents mentioned many examples of projects that are 
over budget and over schedule because of inaccurate estimates. Estimates are often 
optimistic and inadequate provision is made for problems that may arise. The benefits of 
re-use of existing design modules are also often overestimated. This response is also 
congruent with the finding in table 7.38 that inadequate risk provision is made for schedule 
deviations. The estimation of software development is specifically highlighted as a problem 
area. The software release process is an expensive activity, typically taking 6 to 8 weeks. 
Even a small change in software code can have a significant effect on cost as a result of 
the cost of the base lining and release process. 
 
FINDING 
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Table 7.56. Question 48: People familiar with details and problems prepare 
estimates on the projects that I participate in. Those responsible for the work are 
involved. 
 
RESULTS 
 
The results for this question were as follows: 
Respondent group 
Totally 
agree 
% 
Partially 
agree  
% 
Partially 
disagree 
% 
Totally 
disagree 
% 
Correlation 
% 
PA EW 0 25 75 0 71.8 
Senior managers 0 100 0 0  
Prog and proj managers 0 0 100 0  
Proj team members 0 0 100 0  
PA R&M 40 40 20 0 39 
Senior managers 100 0 0 0  
Prog and proj managers 0 50 50 0  
Proj team members 50 50 0 0  
PA ANT SYS 50 33 17 0 36.7 
Senior managers 100 0 0 0  
Prog and proj managers 0 50 50 0  
Proj team members 67 33 0 0  
PG ACMS 0 100 0 0 100 
Senior managers 0 100 0 0  
Prog and proj managers 0 100 0 0  
Proj team members 0 100 0 0  
AEROTECH SA 0 80 20 0 79.1 
Senior managers 0 100 0 0  
Prog and proj managers 0 67 33 0  
Proj team members 0 100 0 0  
TOTAL SGD 19 56 21 4 60.7 
Senior managers 33 50 0 17 36.7 
Prog and proj managers 0 55 45 0 63.6 
Proj team members 30 60 10 0 65.1 
DAS 0 50 0 50 -100 
Senior managers 0 0 0 100  
Prog and proj managers 0 100 0 0   
FINDING 61 
Fifty-two percent of the respondents stated that estimates of resource requirements, 
activity durations and completion dates are accurate and realistic. This is a potential 
area of improvement. 
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Proj team members n/a n/a n/a n/a   
 
DISCUSSION OF RESULTS 
 
Nineteen percent of the respondents totally agreed with this statement, with a 60.7% level 
of agreement. A further 56% partially agree with the statement and 2 % partially disagreed. 
 
The most positive response was from PA: R&M (80%), Aerotech (80%) and Antenna 
Systems (83%). Eighty-three percent of senior managers and 90% of project team 
members responded positively.  Fifty-five percent of programme and project managers 
partially agreed with the statement with a 63.6% level of agreement. 
 
The 75% response expressing partial disagreement from PA: EW, with a 71.8% level of 
agreement, is a concern. This is an interesting finding, in view of finding 61. Why is it that 
estimates are done by people familiar with project challenges, but 48% of respondents 
indicated that estimates are inaccurate? Are we too optimistic? These questions were 
asked during the personal interview sessions and most respondents indicated that SGD 
project managers and teams are indeed too optimistic in their estimates. 
 
FINDING 
 
 
 
 
 
 
Table 7.57. Question 49:  Project schedules are readjusted to allow for lost time or 
the learning curve when project personnel are reassigned to the projects that I 
participate in. 
 
RESULTS 
 
The results for this question were as follows: 
FINDING 62 
Seventy-five percent of the respondents stated that people familiar with details and 
challenges prepare estimates on the projects that they participate in. 
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Respondent group 
Totally 
agree 
% 
Partially 
agree  
% 
Partially 
disagree 
% 
Totally 
disagree 
% 
Correlation 
% 
PA EW 0 50 50 0 56.2 
Senior managers 0 100 0 0  
Prog and proj managers 0 50 50 0  
Proj team members 0 0 100 0  
PA R&M 40 20 20 20 -42.2 
Senior managers 0 0 100 0  
Prog and proj managers 50 50 0 0  
Proj team members 50 0 0 50  
PA ANT SYS 0 50 17 33 8.1 
Senior managers 0 100 0 0  
Prog and proj managers 0 50 0 100  
Proj team members 0 67 33 0  
PG ACMS 20 80 0 0 79.1 
Senior managers 0 100 0 0  
Prog and proj managers 100 0 0 0  
Proj team members 0 100 0 0  
AEROTECH SA 20 60 20 0 71.1 
Senior managers 0 0 100 0  
Prog and proj managers 33 67 0 0  
Proj team members 0 100 0 0  
TOTAL SGD 15 48 22 15 32.1 
Senior managers 0 50 33 17 36.7 
Prog and proj managers 27 37 18 18 6.6 
Proj team members 10 60 20 10 48 
DAS 0 0 50 50 29.4 
Senior managers 0 0 0 100   
Prog and proj managers 0 0 100 0   
Proj team members n/a n/a n/a n/a   
 
DISCUSSION OF RESULTS 
 
Fifteen percent of respondents totally agreed with this statement, with a 32.1% level of 
agreement.  A further 48% partially agreed with the statement. Twenty two percent 
partially disagreed and the remaining 15% totally disagreed. 
 
Twenty-seven percent of programme and project managers totally agreed and 37% 
partially agreed, although with a low level of agreement. Some programme managers 
responded that they do update the schedules when personnel are reassigned.  Thirty-six 
percent of project managers responded negatively to the statement.  Project managers 
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don’t seem to have reached agreement on this issue as the level of agreement is low at 
6.6%. This is influenced by a high level of negative responses from PA: EW (50%), PA: 
R&M (40%), Antenna Systems (50%) and Aerotech (20%). 
 
Fifty percent of senior managers partially agreed and 33% partially disagreed. Seventy 
percent of project team members responded positively. This was further investigated 
during the personal interviews and respondents indicated that schedules are not always 
updated to compensate for lost time. Most projects try to recover the lost time by adding 
additional resources.  Some respondents also indicated that inadequate provision is made 
for the impact on schedule caused by the earning curve when new resources are assigned 
to a project. A certain level of competence and skill is assumed, but this assumption is not 
always correct. Newly assigned resources also require some time to become acquainted 
with the design. 
 
FINDING 
 
 
 
 
 
 
 
7.11.  Results of project risk management attitudinal questions 
 
Table 7.58. Question 50: I believe that successful projects will create more business 
opportunities including new development projects. 
 
RESULTS 
 
The results for this question were as follows: 
 
 
FINDING 63 
Sixty-three percent of the respondents indicated that project schedules are adjusted for 
lost time and the learning curve, when new personnel are reassigned to the projects that 
they participate in. 
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Respondent group 
Totally 
agree 
% 
Partially 
agree  
% 
Partially 
disagree 
% 
Totally 
disagree 
% 
Correlation 
% 
PA EW 100 0 0 0 100 
Senior managers 100 0 0 0  
Prog and proj managers 100 0 0 0  
Proj team members 100 0 0 0  
PA R&M 100 0 0 0 100 
Senior managers 100 0 0 0  
Prog and proj managers 100 0 0 0  
Proj team members 100 0 0 0  
PA ANT SYS 100 0 0 0 100 
Senior managers 100 0 0 0  
Prog and proj managers 100 0 0 0  
Proj team members 100 0 0 0  
PG ACMS 100 0 0 0 100 
Senior managers 100 0 0 0  
Prog and proj managers 100 0 0 0  
Proj team members 100 0 0 0  
AEROTECH SA 100 0 0 0 100 
Senior managers 100 0 0 0  
Prog and proj managers 100 0 0 0  
Proj team members 100 0 0 0  
TOTAL SGD 96 4 0 0 94.8 
Senior managers 83 17 0 0 82.7 
Prog and proj managers 100 0 0 0 100 
Proj team members 100 0 0 0 100 
DAS 50 50 0 0 29.4 
Senior managers 0 100 0 0  
Prog and proj managers 100 0 0 0  
Proj team members n/a n/a n/a n/a   
 
DISCUSSION OF RESULTS 
 
Ninety-six percent of the respondents fully agreed with this statement, with a 94.8 % level 
of agreement. This is a good indication that respondents understand their contribution and 
impact on the business objectives and performance of the organisation. 
 
FINDING 
 
 
 
 
FINDING 64 
Ninety-six percent of the respondents fully agreed that successfully completed projects 
will create new opportunities. 
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Table 7.59. Question 51: I believe that effective risk management will increase the 
probability of project success. 
 
RESULTS 
 
The results for this question were as follows: 
 
Respondent group 
Totally 
agree 
% 
Partially 
agree  
% 
Partially 
disagree 
% 
Totally 
disagree 
% 
Correlation 
% 
PA EW 75 25 0 0 71.8 
Senior managers 100 0 0 0  
Prog and proj managers 50 50 0 0  
Proj team members 100 0 0 0  
PA R&M 80 20 0 0 79.1 
Senior managers 0 100 0 0  
Prog and proj managers 100 0 0 0  
Proj team members 100 0 0 0  
PA ANT SYS 83 17 0 0 82.7 
Senior managers 0 100 0 0  
Prog and proj managers 100 0 0 0  
Proj team members 100 0 0 0  
PG ACMS 80 20 0 0 79.1 
Senior managers 0 100 0 0  
Prog and proj managers 100 0 0 0  
Proj team members 100 0 0 0  
AEROTECH SA 80 20 0 0 79.1 
Senior managers 100 0 0 0  
Prog and proj managers 67 33 0 0  
Proj team members 100 0 0 0  
TOTAL SGD 78 22 0 0 78.5 
Senior managers 33 67 0 0 66.5 
Prog and proj managers 82 18 0 0 82.2 
Proj team members 100 0 0 0 100 
DAS 50 50 0 0 29.4 
Senior managers 0 100 0 0   
Prog and proj managers 100 0 0 0   
Proj team members n/a n/a n/a n/a   
 
 
DISCUSSION OF RESULTS 
 
All respondents responded positively to this statement, with a 78.5% level of agreement. 
Seventy-eight percent of respondents fully agreed and 22% partially agreed. The majority 
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of respondents indicated that more effective project risk management will have a positive 
effect on and contribute to project success, through a higher level of awareness of project 
status and more focus on achieving the project goal and objectives. Some respondents 
also indicated in the personal interviews that more effective project risk management will 
not necessarily solve all their problems. The lower than average (66.5%) level of 
agreement in the senior managers group is also interesting. 
 
FINDING 
 
 
 
 
 
 
Table 7.60. Question 52:  The project teams that I am part of are focused on the 
successful completion of our projects and are motivated to achieve the project 
objectives. 
 
RESULTS 
 
The results for this question were as follows: 
 
Respondent group 
Totally 
agree 
% 
Partially 
agree  
% 
Partially 
disagree 
% 
Totally 
disagree 
% 
Correlation 
% 
PA EW 50 50 0 0 56.2 
Senior managers 100 0 0 0  
Prog and proj managers 50 50 0 0  
Proj team members 0 100 0 0  
PA R&M 60 40 0 0 61.8 
Senior managers 0 100 0 0  
Prog and proj managers 50 50 0 0  
Proj team members 100 0 0 0  
PA ANT SYS 67 33 0 0 66.5 
Senior managers 100 0 0 0  
Prog and proj managers 0 50 0 0  
Proj team members 100 0 0 0  
PG ACMS 40 60 0 0 61.8 
FINDING 65 
All the respondents responded positively to this question, indicating that they believe that 
effective risk management will increase the probability of project success. 
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Senior managers 0 100 0 0  
Prog and proj managers 0 100 0 0  
Proj team members 67 33 0 0  
AEROTECH SA 60 20 20 0 25.5 
Senior managers 100 0 0 0  
Prog and proj managers 67 33 0 0  
Proj team members 0 0 100 0  
TOTAL SGD 52 40 4 4 51.6 
Senior managers 50 33 0 17 8.1 
Prog and proj managers 36 64 0 0 67.2 
Proj team members 70 20 10 0 55.8 
DAS 0 50 0 50 -100 
Senior managers 0 0 0 100  
Prog and proj managers 0 100 0 0   
Proj team members n/a n/a n/a n/a   
 
DISCUSSION OF RESULTS 
 
Ninety-two percent of the respondents responded positively to this question, 52% totally 
agreed and 40% partially agreed with a 51.6% level of agreement. Project teams, overall, 
seem to be focused on and motivated to achieve the objectives of their projects. Seventy 
percent of project team members totally agreed with the statement. The 20% negative 
response from the Aerotech group seems to reflect personal opinions within the group of 
project team members on the performance of other project team members.   
 
The 36% response of total agreement by the programme and project managers group and 
the 50% response of total agreement by the senior managers group indicate that there is 
some room for improvement and even more focus on achieving project objectives. 
Motivation seems to be a problem within some of the project teams.  
 
Some respondents indicated that they become disillusioned with the project objectives, 
when they are finding it difficult to comply with customer requirements and are then faced 
with a situation of constant changes in requirements. Situations like these require strong 
project-, contract management and customer interaction skills. 
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FINDING 
 
 
 
 
 
 
Table 7.61. Question 53: I will communicate and escalate all risks that could have a 
negative impact on the success of the projects that I am part of. 
 
RESULTS 
 
The results for this question were as follows: 
 
Respondent group 
Totally 
agree 
% 
Partially 
agree  
% 
Partially 
disagree 
% 
Totally 
disagree 
% 
Correlation 
% 
PA EW 100 0 0 0 100 
Senior managers 100 0 0 0  
Prog and proj managers 100 0 0 0  
Proj team members 100 0 0 0  
PA R&M 80 20 0 0 79.1 
Senior managers 0 100 0 0  
Prog and proj managers 100 0 0 0  
Proj team members 100 0 0 0  
PA ANT SYS 100 0 0 0 100 
Senior managers 100 0 0 0  
Prog and proj managers 100 0 0 0  
Proj team members 100 0 0 0  
PG ACMS 100 0 0 0 100 
Senior managers 100 0 0 0  
Prog and proj managers 100 0 0 0  
Proj team members 100 0 0 0  
AEROTECH SA 80 20 0 0 79.1 
Senior managers 100 0 0 0  
Prog and proj managers 100 0 0 0  
Proj team members 0 100 0 0  
TOTAL SGD 85 11 4 0 80.8 
Senior managers 66 17 17 0 36.7 
Prog and proj managers 91 9 0 0 91 
Proj team members 90 10 0 0 90.2 
DAS 0 50 50 0 29.4 
Senior managers 0 0 100 0   
FINDING 66 
Ninety-two percent of the respondents responded positively to this question, 52% 
totally agreed and 41% partially agreed. Project teams, overall, seem to be focused on 
and motivated to achieve the objectives of their projects. 
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Prog and proj managers 0 100 0 0   
Proj team members n/a n/a n/a n/a   
 
DISCUSSION OF RESULTS 
 
Ninety-six percent of the respondents responded positively to this statement, with an 85% 
full agreement response and 11% partial agreement response, with an 80.8 % level of 
agreement. This is an indication that the respondents are comfortable in communicating 
and escalating anticipated and perceived risk issues. SGD seem to be a good example of 
an organisation with open communication channels, although communication does not 
always seem to be adequate or accurate. The organisation also does not have a “shoot 
the messenger” approach, as described by Pennock and Haimes. (see 4.4). 
 
FINDING 
 
 
 
 
  
7.12. Results of efficiency analysis of project risk management 
 
Respondents were asked to rate the following statements according to the following scale: 
 
Criteria Rating 
Excellent 1 
Good 2 
Average 3 
Below average 4 
Poor 5 
 
Table 7.62. The quality and efficiency of project management in the projects that I 
participate in is: 
FINDING 67 
All respondents responded positively to this question, indicating that they will 
communicate and escalate all risks that could have a negative impact on their projects. 
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RESULTS 
 
The results for this question were as follows: 
 
Respondent group Rating 
Correlation 
% 
PA EW 3.72 79.4 
Senior managers 4.00  
Prog and proj managers 4.00  
Proj team members 3.00  
PA R&M 4.18 84.4 
Senior managers 4.00  
Prog and proj managers 4.00  
Proj team members 4.47  
PA ANT SYS 3.43 55.7 
Senior managers 4.00  
Prog and proj managers 3.00  
Proj team members 3.56  
PG ACMS 3.37 72.8 
Senior managers 3.00  
Prog and proj managers 4.00  
Proj team members 4.00  
AEROTECH SA 3.95 79.1 
Senior managers 3.00  
Prog and proj managers 4.31  
Proj team members 4.00  
TOTAL SGD 3.70 65 
Senior managers 3.57 55.7 
Prog and proj managers 3.86 77.3 
Proj team members 3.62 55.8 
DAS 2.45 65 
Senior managers 2.00   
Prog and proj managers 3.00   
Proj team members n/a   
 
DISCUSSION OF RESULTS 
 
Respondents rated the quality of project management at SGD as 3.7 out of a possible 5 
with a high level (65%) of agreement. Senior managers rated the quality of project 
management as 3.57. Programme and project managers rated the quality of project 
management as 3.87 and team members rated the quality of project management as 3.62. 
The overall rating is congruent with the result of 78% for all project management 
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theoretical questions (see table 7.4). 
 
The rating from PA: R&M of 4.14 is quite high, but this is congruent with the R&M 
responses to most of the questions and also the result of 79% (see table 7.4) for all 
theoretical questions on project management and the 100% positive response to question 
1 on  how well-defined project management processes are. The 4.47 rating by project 
team members is also encouraging. 
 
The rating from PA: EW from both senior managers and programme and project managers 
was 4.00. Project team members indicated, however, that rating of no more than 3.00 as 
merited. In product group Antenna Systems the programme and project manager group 
rated themselves at 3.00, while the senior managers indicated they deserved a rating of 
4.00 and project team members gave them a rating of 3.56. 
 
In the ACMS product group ACMS the programme and project managers and team 
members agreed on a rating of 4.00, while senior managers indicated the rating should be 
3.00. At Aerotech the programme and project managers rated the quality of project 
management as 4.31, while project team members rated it at 4.00 and senior managers 
indicated that it deserved a rating of 3.00. 
 
The overall perception of the quality of project management is positive and above average 
with a high level of agreement and some identified areas for improvement in terms of 
better resource allocation and management, improved estimation and costing models and 
improved communication. 
 
FINDING 
 
 
 
 
 
FINDING 68 
The quality of project management at SGD was rated as above average (3.7 out of a 
possible score of 5) with a high level of agreement. 
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Table 7.63: The quality and efficiency of project risk management in the projects 
that I participate in is: 
 
RESULTS 
 
The results for this question were as follows: 
Respondent group Rating 
Correlation 
% 
PA EW 2.71 79.4 
Senior managers 3.00  
Prog and proj managers 3.00  
Proj team members 2.00  
PA R&M 3.52 48.7 
Senior managers 3.00  
Prog and proj managers 3.46  
Proj team members 3.87  
PA ANT SYS 2.99 29.6 
Senior managers 4.00  
Prog and proj managers 2.45  
Proj team members 3.11  
PG ACMS 2.49 48.7 
Senior managers 2.00  
Prog and proj managers 2.00  
Proj team members 4.00  
AEROTECH SA 3.29 48.7 
Senior managers 2.00  
Prog and proj managers 3.63  
Proj team members 4.00  
TOTAL SGD 2.99 56.2 
Senior managers 2.70 55.7 
Prog and proj managers 3.02 69.9 
Proj team members 3.12 26.2 
DAS 2.00 100 
Senior managers 2.00  
Prog and proj managers 2.00   
Proj team members n/a   
 
DISCUSSION OF RESULTS 
 
Respondents rated the quality of project risk management at SGD as 2.99 out of a 
possible 5, with a 56.2 % level of agreement. Senior managers rated the quality of project 
risk management at 2.7. Programme and project managers rated the quality of project risk 
management at 3.02 and team members rated the quality of project risk management at 
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3.12.  
 
The rating from PA: R&M of 3.52 is again quite high, but this is congruent with the R&M 
responses to most of the questions. The senior managers at R&M rated project risk 
management at 3.00, programme and project managers rated it at 3.46 and the project 
team members’ rating was 3.87. 
 
The rating for PA: EW from both senior managers and programme and project managers 
was 3.00. Project team members indicated, however, that a rating of no more than 2.00 
was merited. In the Antenna Systems group the programme and project manager group 
rated project risk management at 2.45, while the senior managers indicated that it 
deserved a rating of 4.00 and project team members gave it a rating of 3.11. 
 
In the ACMS product group the senior managers and programme and project managers 
groups agreed on a rating of 2.00, but project team members indicated the rating should 
be 4.00. At Aerotech the programme and project managers rated the quality of project risk 
management at 3.63, but project team members rated it at 4.00 and senior managers 
indicated that it deserved a rating of only 2.00. 
 
The overall perceptions of the quality of project risk management is quite diverse and it 
represents a wide range of opinions. This may be because all the respondents do not  
have a full understanding of the theory of project risk management as was found in 7.3.4 
(see table 7.11). There seem to be some “pockets of excellence” at SGD where project 
risk management is applied more diligently and effectively than in other parts of the 
organisation.   
 
The overall impression, based on the analysis of the results, is that the quality of project 
risk management is below average, as stated in the hypothesis with some significant 
scope for improvement in many areas, including the knowledge level of project risk 
management theory, and the application and discipline in applying the principles of project 
risk management and establishing a project risk management model/process for SGD. 
These findings are analysed and discussed in more detail in the sections to follow, in 
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which each step in the risk management process is covered. 
 
FINDING 
 
 
 
 
 
 
 
Table 7.64: The quality and efficiency of project risk identification in the projects 
that I participate in is: 
 
RESULTS 
 
The results for this question were as follows: 
 
Respondent group Rating 
Correlation 
% 
PA EW 2.91 68.9 
Senior managers 3.00  
Prog and proj managers 3.46  
Proj team members 2.00  
PA R&M 3.73 57.6 
Senior managers 3.00  
Prog and proj managers 4.00  
Proj team members 3.87  
PA ANT SYS 3.36 36.7 
Senior managers 4.00  
Prog and proj managers 2.45  
Proj team members 3.91  
PG ACMS 2.70 57.6 
Senior managers 2.00  
Prog and proj managers 2.00  
Proj team members 4.00  
AEROTECH SA 3.25 28.3 
Senior managers 2.00  
Prog and proj managers 3.56  
Proj team members 4.00  
TOTAL SGD 3.19 48.6 
FINDING 69 
The quality and efficiency of project risk management at SGD was rated as average 
(2.99 out of a possible score of 5) with a high level of agreement. This conclusion is in line 
with the stated hypothesis for this research project. 
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Senior managers 2.70 55.7 
Prog and proj managers 3.17 48.4 
Proj team members 3.48 45.3 
DAS 2.00 100 
Senior managers 2.00   
Prog and proj managers 2.00   
Proj team members n/a   
 
DISCUSSION OF RESULTS 
 
Respondents rated the quality of project risk identification at SGD as 3.19 out of a possible 
5, with a 48.6 % level of agreement. Senior managers rated the quality of project risk 
identification at 2.7. Programme and project managers rated the quality of project risk 
identification at 3.17 and team members rated the quality of project risk identification at 
3.48. This response is congruent with findings in previous questions that risk identification 
at SGD is of an above-average quality, with some identified areas for improvement. (see 
findings 22-28). 
 
The rating for PA: R&M of 3.73 is on the high side, but this is congruent with the R&M 
responses to most of the questions. The senior managers in R&M rated the quality and 
efficiency of project risk identification at 3.00, programme and project managers rated it at 
4.00 and the project team members’ rating was 3.87. 
 
Senior managers in PA: EW rated the quality and efficiency of project risk identification at 
3.00 and programme and project managers gave a rating of 3.46. Project team members 
indicated, however, that it only deserved a rating of 2.00. In the Antenna Systems group 
the programme and project manager group rated project risk identification at 2.45, 
whereas the senior managers indicated that it deserved a rating of 4.00 and project team 
members gave it a rating of 3.91. 
 
In the ACMS product group the senior managers and programme and project managers 
groups agreed on a rating of 2.00, although the project team members indicated a rating of 
4.00. At Aerotech the programme and project managers rated the quality of project risk 
management at 3.56, but project team members rated it at 4.00 and senior managers 
 CHAPTER 7: RESULTS, DISCUSSION OF RESULTS AND FINDINGS  
 
 Page 237                            
 
indicated that it deserved a rating of only 2.00. The DAS rating was again a disappointing 
2.00. The diverse ratings and differences of opinion in the organisational levels of some of 
the product areas are also interesting. This is again confirmation of the lack of detailed 
knowledge of project risk management and the lack of a formal project risk management 
process at SGD. 
 
The overall perception of the quality of project risk identification is again quite diverse and 
reflects a wide range of opinions. This may be because all respondents do not have a full 
understanding of the theory of project risk management, as was found in 7.3.4 (see table 
7.11). There are considerable differences in the ratings from senior managers, programme 
and project managers and project team members. The general perception within the group 
of senior managers was that all risks are not proactively identified by project teams and 
project managers. Project team members, in turn, indicated that they identify many risks, 
but it seems as if these risks are not always recorded, analysed and monitored. 
 
FINDING 
 
 
 
 
 
Table 7.65: The quality and efficiency of project risk monitoring in the projects that I 
participate in is: 
 
RESULTS 
 
The results for this question were as follows: 
 
Respondent group Rating 
Correlation 
% 
PA EW 2.28 41.1 
Senior managers 3.00  
Prog and proj managers 3.00  
Proj team members 1.00  
FINDING 70 
The quality and efficiency of project risk identification at SGD was rated as above 
average (3.19 out of a possible score of 5) with a reasonable level of agreement.  
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PA R&M 3.18 84.4 
Senior managers 3.00  
Prog and proj managers 3.00  
Proj team members 3.46  
PA ANT SYS 2.99 29.6 
Senior managers 4.00  
Prog and proj managers 2.45  
Proj team members 3.11  
PG ACMS 2.35 28.3 
Senior managers 2.00  
Prog and proj managers 1.00  
Proj team members 4.00  
AEROTECH SA 3.44 28.3 
Senior managers 2.00  
Prog and proj managers 3.91  
Proj team members 4.00  
TOTAL SGD 2.84 60.8 
Senior managers 2.70 66.5 
Prog and proj managers 2.80 58.3 
Proj team members 2.96 40.8 
DAS 2.45 50.8 
Senior managers 3.00   
Prog and proj managers 2.00   
Proj team members n/a   
 
 
DISCUSSION OF RESULTS 
 
Respondents rated the quality of project risk monitoring at SGD as 2.84 out of a possible 
5, with a high (60.8%) level of agreement. Senior managers rated the quality of project risk 
monitoring at 2.70. Programme and project managers rated the quality of project risk 
monitoring at 2.80 and project team members rated the quality of project risk monitoring at 
2.96. This response is congruent with previous findings that risk monitoring at SGD is of a 
below average quality, with some identified areas for improvement. (see findings 35-38). 
 
Senior managers and programme and project managers in PA: EW rated the quality and 
efficiency of project risk monitoring at 3.00. Project team members however indicated that 
it only deserved a rating of 1.00. In the Antenna Systems product group the programme 
and project manager group rated project risk monitoring at 2.45, although the senior 
managers indicated that it deserved a rating of 4.00 and project team members gave it a 
rating of 3.11.  
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Senior managers and programme and project managers in PA: R&M rated the quality and 
efficiency of project risk monitoring at 3.00. Project team members indicated, however, that 
it deserved a rating of 3.46. 
 
In the ACMS product group, senior managers rated the quality and efficiency of project risk 
monitoring at 2.00 and programme and project managers rated it at 1.00. Project team 
members indicated that it deserved a rating of 4.00. At Aerotech the programme and 
project managers rated the quality of project risk management at 3.91, while project team 
members rated it at 4.00 and senior managers indicated that it deserved a rating of 2.00. 
The DAS rating was again a disappointing 2.45. 
 
The overall perception of the quality of project risk monitoring was again quite diverse 
reflecting a wide range of opinions. This may be because all respondents don’t have a full 
understanding of the theory of project risk management as was found in 7.3.4 (see table 
7.11).  
 
There is again a considerable difference in the ratings from senior managers, programme 
and project managers and project team members. The general perception within the group 
of senior managers was that identified risks are not consistently and proactively monitored.   
Project team members indicated that identified risks are discussed frequently, although 
informally. A formalisation of the risk management (including risk monitoring) process 
should improve the current status quo. 
 
FINDING 
 
 
 
 
 
 
FINDING 71 
The quality and efficiency of project risk monitoring at SGD was rated as below average 
(2.84 out of a possible score of 5) with a high level of agreement.  
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Table 7.66: The quality and efficiency of project risk analysis in the projects that I 
participate in is: 
 
RESULTS 
 
The results for this question were as follows: 
 
Respondent group Rating 
Correlation 
% 
PA EW 2.28 41.1 
Senior managers 3.00  
Prog and proj managers 3.00  
Proj team members 1.00  
PA R&M 2.99 4.3 
Senior managers 3.00  
Prog and proj managers 2.83  
Proj team members 3.16  
PA ANT SYS 2.85 29.6 
Senior managers 4.00  
Prog and proj managers 1.73  
Proj team members 3.56  
PG ACMS 2.17 28.3 
Senior managers 2.00  
Prog and proj managers 1.00  
Proj team members 4.00  
AEROTECH SA 3.18 84.4 
Senior managers 3.00  
Prog and proj managers 3.00  
Proj team members 4.00  
TOTAL SGD 2.69 53.4 
Senior managers 2.93 83.5 
Prog and proj managers 2.38 50.1 
Proj team members 2.91 15.6 
DAS 2.45 50.8 
Senior managers 3.00   
Prog and proj managers 2.00   
Proj team members n/a   
 
DISCUSSION OF RESULTS 
 
Respondents rated the quality of project risk analysis at SGD at 2.69 out of a possible 5, 
with a 53.4% level of agreement. Senior managers rated the quality of project risk analysis 
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at 2.93 with an 83.5 % level of agreement. Programme and project managers rated the 
quality of project risk analysis at 2.38 and project team members rated the quality of 
project risk analysis at 2.91. This response is congruent with previous findings that risk 
analysis at SGD is of and below-average quality, with some identified areas for 
improvement. (see findings 29-34). 
 
Senior managers and programme and project managers in PA: EW rated the quality and 
efficiency of project risk analysis at 3.00. Project team members indicated, however, that it 
only deserved a rating of 1.00. In the Antenna Systems product group the programme and 
project manager group rated project risk analysis at 1.73, while the senior managers 
indicated that it deserves a rating of 4.00 and project team members gave it a rating of 
3.56.  
 
Senior managers and programme and project managers in PA: R&M rated the quality and 
efficiency of project risk analysis at 3.00 and 2.83 respectively. Project team members 
indicated that it deserved a rating of 3.16. 
 
In the ACMS product group, senior managers rated the quality and efficiency of project risk 
analysis at 2.00 and programme and project managers rated it as 1.00. Project team 
members indicated that it deserved a rating of 4.00. At Aerotech the senior managers and 
programme and project manager groups rated the quality of project risk analysis at 3.00, 
while project team members rated it as 4.00. The DAS rating was again a disappointing 
2.45. 
 
The overall perception of the quality of project risk analysis is again quite diverse and 
reflects a wide range of opinions. This may be because all respondents do not  have a full 
understanding of the theory of project risk management as was found in 7.3.4 (see table 
7.11).  
 
There is again a considerable difference in the ratings from senior managers, programme 
and project managers and project team members. The general perception within the group 
of senior managers group was that identified risks are reasonably analysed, with some 
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room for improvement. Project team members and programme and project managers also 
indicated that a more structured and proactive approach could be followed with risk 
analysis. A formalisation of the risk management (including risk analysis) process should 
improve the current status quo. The situation at SGD is congruent with Lawrence and 
Scanlan’s findings (see 4.2) that risk analysis in aerospace programmes is poor and 
inadequate.  
 
FINDING 
 
 
 
 
 
Table 7.67: The quality and efficiency of project risk response and resolution in the 
projects that I participate in is: 
 
RESULTS 
 
The results for this question were as follows: 
 
Respondent group Rating 
Correlation 
% 
PA EW 2.45 23.7 
Senior managers 3.00  
Prog and proj managers 3.46  
Proj team members 1.00  
PA R&M 3.10 57.6 
Senior managers 3.00  
Prog and proj managers 3.46  
Proj team members 2.83  
PA ANT SYS 3.30 14.3 
Senior managers 4.00  
Prog and proj managers 2.83  
Proj team members 3.42  
PG ACMS 2.05 57.6 
Senior managers 2.00  
Prog and proj managers 1.00  
Proj team members 3.00  
FINDING 72 
The quality and efficiency of project risk analysis at SGD was rated as below average 
(2.69 out of a possible score of 5).  
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AEROTECH SA 3.57 72.8 
Senior managers 3.00  
Prog and proj managers 4.00  
Proj team members 3.00  
TOTAL SGD 2.87 45.6 
Senior managers 2.93 66.5 
Prog and proj managers 3.07 35.5 
Proj team members 2.65 31.3 
DAS 2.83 -59.2 
Senior managers 4.00  
Prog and proj managers 2.00  
Proj team members n/a  
 
DISCUSSION OF RESULTS 
 
Respondents rated the quality of project risk response and resolution at SGD as 2.87 out 
of a possible 5, with a 45.6 % level of agreement. Senior managers rated the quality of 
project risk response and resolution at 2.93. Programme and project managers rated the 
quality of project risk response and resolution at 3.07 and project team members rated the 
quality of project risk response and resolution at 2.65. This response is congruent with 
previous findings that risk analysis at SGD is of a below-average quality, with some 
identified areas for improvement. (see findings 36-38). 
 
Senior managers and programme and project managers in PA: EW rated the quality and 
efficiency of project risk response and resolution at 3.00 and 3.46 respectively. Project 
team members indicated, however, that it deserved a rating of 1.00 only. In the Antenna 
Systems the programme and project manager group rated project risk response and 
resolution at 2.83, while the senior managers indicated that it deserved a rating of 4.00 
and project team members gave it a rating of 3.42.  
 
Senior managers and programme and project managers in PA: R&M rated the quality and 
efficiency of project risk response and resolution as 3.00 and 3.46 respectively. Project 
team members indicated that it deserved a rating of 2.83. 
 
In the ACMS product group, senior managers rated the quality and efficiency of project risk 
response and resolution at 2.00 and programme and project managers rated it at 1.00. 
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Project team members indicated that it deserved a rating of 3.00. At Aerotech the senior 
managers and programme and project manager groups rated the quality of project risk 
analysis at 3.00 and 4.00 respectively, while project team members rated it as 3.00. The 
DAS rating was a disappointing 2.83. 
 
The overall perception of the quality of project risk analysis is again quite diverse and 
reflects a wide range of opinions. This may be because of the fact that all respondents do 
not have a full understanding of the theory of project risk management as found in 7.3.4 
(see table 7.11). There is again a wide divergence in the ratings from senior managers, 
programme and project managers and project team members within the various product 
areas. The general perception within group of senior managers and the programme and 
project managers groups is that the response to and resolution of risk at SGD is 
reasonably good.  
 
As with some of the previous responses, project team members and programme and 
project managers also indicated that a more structured and proactive approach could be 
followed to risk response and resolution. A formalisation of the risk management (including 
risk response and resolution) process should improve the current status quo. SGD project 
teams seem to be excellent at recovering from and responding to unfavorable situations. 
Most respondents rated this aspect as below average, because they indicated that the 
project should not have ended up in the situation where a major risk response intervention 
was required. This may be the reason for the higher rating on risk response and resolution 
compared to some of the other steps in the risk management process 
 
FINDING 
 
 
 
 
 
 
 
FINDING 73 
The quality and efficiency of project risk response management at SGD was rated as 
below average (2.83 out of a possible score of 5).  
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7.13. Results quality of project and project risk management within SGD. 
 
The following percentage of the respondents rated the quality of project management and 
project risk management within SGD as follows:   
 
Table 7.68: Quality rating of project management and project risk management at 
SGD. 
 
RESULTS 
 
The results for this question were as follows: 
 
 
DISCUSSION OF RESULTS 
 
Twelve percent of the respondents rated project management as excellent and 52% rated 
it as good. Only 8% of the respondents rated project risk management as excellent and 
24% of the respondents rated project risk management as good. 
 
Sixty-eight percent of the respondents rated project risk management as average and 
below average. Sixty percent of the respondents rated risk identification as average and 
below average. Sixty-four percent of the respondents rated risk monitoring as average and 
below-average. Another 8% rated risk monitoring as poor. Sixty-four percent of the 
respondents rated risk analysis as average and below-average. Another 12% rated risk 
analysis as poor. Fifty-two percent of respondents rated risk response as average and 
below-average. Another 8% rated risk response as poor. 
 
Rating PM quality PRM quality 
Risk 
identification 
Risk 
monitoring 
Risk 
analysis 
Risk 
responses 
Excellent 12.00% 8.00% 12.00% 8.00% 8.00% 4.00% 
Good  52.00% 24.00% 28.00% 20.00% 16.00% 36.00% 
Average 36.00% 40.00% 40.00% 48.00% 48.00% 32.00% 
Below 
average 0.00% 28.00% 20.00% 16.00% 16.00% 20.00% 
Poor 0.00% 0.00% 0.00% 8.00% 12.00% 8.00% 
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Risk assessment was indicated as the main area for improvement, followed by risk 
monitoring and risk response. This trend is also graphically illustrated in figure 7.4.  
 
FINDING 
 
 
 
 
 
This is also graphically illustrated in figure 7.3: 
Percentage of the respondents who rated the quality of  
project and project risk management as per the 
following legend:
0.00% 10.00% 20.00% 30.00% 40.00% 50.00% 60.00%
PM quality
PRM quality
Risk identification
Risk monitoring
Risk analysis
Risk responses
Excellent
Good 
Average
Below average
Poor
 
 
Figure 7.3:  Quality rating of project and project risk management at SGD. 
 
 
FINDING 74 
Sixty-eight percent of the respondents rated the quality of project risk management as 
average and below-average.  
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Figure 7.4:  Quality rating of project and project risk management at SGD. 
 
7.14. Results rated as contributors to project risk at SGD. 
 
The following table indicates the rated contribution of each risk per product area and 
organisational level for each of the ten project risks as per the PMBOK: 
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Table 7.69: Main contributors to project risk at SGD 
Respondent group 
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PA EW 5.50 7.33 5.50 4.17 4.50 5.33 7.33 3.00 8.67 3.67 
Senior managers 5.00 8.00 7.00 3.00 4.00 9.00 6.00 1.00 10.00 2.00 
Prog and proj managers 7.50 4.00 6.50 3.50 4.50 6.00 8.00 6.00 7.00 2.00 
Proj team members 4.00 10.00 3.00 6.00 5.00 1.00 8.00 2.00 9.00 7.00 
PA R&M 2.56 8.11 8.33 3.89 4.89 2.78 6.22 5.56 7.89 4.78 
Senior managers 1.00 9.00 10.00 3.00 5.00 4.00 7.00 8.00 6.00 2.00 
Prog and proj managers 1.67 6.33 8.00 5.67 5.67 3.33 5.67 6.67 7.67 4.33 
Proj team members 5.00 9.00 7.00 3.00 4.00 1.00 6.00 2.00 10.00 8.00 
PA ANT SYS 2.00 7.22 5.39 5.33 5.33 4.94 7.44 4.89 8.33 4.11 
Senior managers 3.00 10.00 2.00 4.00 6.00 5.00 7.00 8.00 9.00 1.00 
Prog and proj managers 1.00 5.00 7.50 5.00 5.00 3.50 9.00 2.00 10.00 7.00 
Proj team members 2.00 6.67 6.67 7.00 5.00 6.33 6.33 4.67 6.00 4.33 
PG ACMS 4.89 6.56 4.89 4.11 4.67 2.11 8.33 5.89 7.78 5.78 
Senior managers 3.00 10.00 4.00 2.00 7.00 1.00 8.00 5.00 9.00 6.00 
Prog and proj managers 7.00 3.00 5.00 4.00 2.00 1.00 10.00 9.00 8.00 6.00 
Proj team members 4.67 6.67 5.67 6.33 5.00 4.33 7.00 3.67 6.33 5.33 
AEROTECH SA 3.78 9.78 5.11 3.56 5.56 5.67 5.56 4.00 6.44 5.56 
Senior managers 4.00 10.00 9.00 6.00 7.00 5.00 3.00 2.00 1.00 8.00 
Prog and proj managers 2.33 9.33 2.33 2.67 3.67 5.00 5.67 7.00 9.33 7.67 
Proj team members 5.00 10.00 4.00 2.00 6.00 7.00 8.00 3.00 9.00 1.00 
TOTAL SGD 3.44 7.36 5.88 4.60 4.92 4.40 6.84 4.88 7.72 4.96 
Senior managers 3.00 9.25 5.75 3.00 5.50 4.75 7.00 5.50 8.50 2.75 
Prog and proj managers 3.33 5.33 6.67 4.44 4.78 4.11 7.22 5.67 8.33 5.11 
Proj team members 3.63 7.38 5.88 6.13 4.88 4.25 6.75 3.63 7.00 5.50 
DAS 5.50 6.00 8.50 3.50 3.50 5.50 5.50 2.50 8.50 6.00 
Senior managers 6.00 10.00 7.00 1.00 3.00 2.00 8.00 4.00 9.00 5.00 
Prog and proj managers 5.00 2.00 10.00 6.00 4.00 9.00 3.00 1.00 8.00 7.00 
Proj team members n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 
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Weighted contributors to total project risk at SGD
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Figure 7.5:  Weighted contributors to project risk at SGD. 
 
DISCUSSION OF RESULTS 
 
A point of interest here is the high impact of time management and human resource risk. 
This phenomenon is in line with the literature study findings that aerospace projects are 
mostly late (see abstract). The cross-correlation between the senior managers (8.50) and 
the group of programme and project managers (8.33) regarding the weighted contribution 
of time risk is interesting.  
 
Both the senior managers and the group of project team members rated human resource 
risk as the main contributor to project risk at SGD, with weightings of 9.25 and 7.38 
respectively. The group of programme and project managers do not agree with this rating 
and gave this contributor a weighting of 5.33. Human resource risk was not highlighted as 
a general risk on aerospace projects in the case studies and real-life examples used in 
chapter 4. This seems to be a specific problem in the South African context, mostly due to 
country-specific factors. Companies like ATE confirmed that they are experiencing similar 
challenges to those experienced at SGD. SGD is doing a lot in terms of human resource 
capacity development through bursary schemes and internships. 
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Table 7.70: Top contributors to project risk at SGD 
 
Risk Percentage of respondents who rated this risk 
as the main contributor to project risk 
Human resource risk 32 % 
Time risk 28 % 
Scope risk 20 % 
Cost risk 4 % 
Contract and procurement risk 4 % 
Technical risk 4% 
Quality risk 4 % 
Communication risk 4 % 
Project management integration 
risk 
0 % 
Risk management risk 0 % 
 
Table 7.71: Comparison of percentage contribution to total risk per product area 
 
Risk PA: 
EW 
PA: 
R&M 
PA: 
Antenna 
Systems 
ACMS 
Product 
Group 
Aerotech 
SA 
Time risk 16 14 15 14 14 
Human resource risk 13 14 13 12 14 
Scope risk 10 8 10 9 11 
Cost risk 13 11 14 15 12 
Contract and procurement risk 10 6 9 4 8 
Technical risk 5 12 9 11 9 
Quality risk 10 4 4 9 6 
Communication risk 8 9 10 8 9 
Project management integration 
risk 
8 9 10 7 8 
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Risk management risk 7 8 7 11 9 
 
Table 7.72: Comparison of percentage contribution of project risks to total risk at 
organisational level 
 
Risk SGD total Senior 
managers 
Programme 
and project 
managers 
Project 
team 
members 
Time risk 14 13 15 14 
Human resource risk 14 17 10 15 
Scope risk 11 12 11 10 
Cost risk 12 11 14 12 
Contract and procurement 
risk 
8 11 11 7 
Technical risk 9 9 7 7 
Quality risk 6 6 7 7 
Communication risk 9 11 8 9 
Project management 
integration risk 
8 7 8 9 
Risk management risk 9 7 9 9 
 
FINDINGS 
 
 
 
 
 
7.15. Summary 
 
Chapter 7 includes the findings on, and the analysis and discussion of the quality of project 
risk management at SGD. These findings, analysis and discussions correlate with the 
research design and satisfy the stated goal, objectives and purpose of this research 
project.  
FINDING 75 
Time risk was identified as the main contributor to overall project risk at SGD, with 
human resource risk as the second main contributor.   
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Chapter 8 summarises the main conclusions derived from the findings, results and 
discussion of results in chapter 7. Recommendations for the improvement of project risk 
management at SGD and suggestions for future research arising from the conclusions of 
this study are also made in this chapter. 
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CHAPTER 8  
 
CONCLUSIONS AND RECOMMENDATIONS  
 
 
8.1. Introduction 
 
This chapter contains a summary of the key conclusions of the research study based on 
the results and findings arrived at in chapter 7. The recommendations based on these 
conclusions will, if successfully implemented, result in an improvement of the quality of 
project risk management within projects at SGD. The conclusions and recommendations 
may also be used by the broader South African aerospace industry to evaluate the status 
and quality of project risk management in their organisations and to identify similar or 
applicable areas for improvement. 
 
Finally, the contributions made by the research study are summarised and suggestions are 
made for future research which may further contribute to an improved status and quality of 
project risk management at SGD and in the broader South African aerospace industry. 
 
 
8.2. Evaluation of the research conclusion 
 
The goal and objectives of the study, as stated in chapter 1, are repeated here. 
 
8.2.1. Goal of the study 
 
 
 
 
 
 
8.2.2. Objectives of the study 
 
The following objectives have been derived from the goal of the study: 
The goal of this research study is to determine the quality of project risk management in 
avionics projects as applied at SGD, one of the South African companies active in the 
aerospace industry. 
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• To study the relevant literature on risk and project risk management with specific 
emphasis on the application of risk management principles and techniques in 
complex projects. 
• To investigate the knowledge levels of project teams at SGD regarding the 
application of project risk management principles and processes. 
• To investigate the opinions of project team members regarding the quality of project 
risk management as applied in avionics projects at SGD. 
• To investigate the attitudes of project team members regarding the application of 
project risk management in avionics projects at SGD. 
• To identify areas for improvement in project risk management in avionics projects at 
SGD. 
 
8.2.3. Purpose of the study 
 
The main purpose of this research study is to determine the reasons for the perceived 
average quality rating for project risk management in avionics projects at SGD. The 
following components were researched and analysed to determine if and to what extent 
they have an influence on the quality of project risk management as applied at SGD. 
 
• knowledge and experience of project risk management at SGD 
• level of compliance with project risk management best practice 
• attitudes of project teams at SGD regarding project risk management 
 
The perspective adopted throughout the study was to obtain a comprehensive background 
knowledge of the principles and application of project risk management principles and best 
practices as applicable in general but also to the aerospace industry and to evaluate the 
current status of project risk management at SGD in this context. The results and findings 
of this assessment were used to quantify the current status and quality of project risk 
management at SGD and also to identify areas for improvement within project risk 
management as applied in avionics projects at SGD.  
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As the research study is focused on the aerospace industry, chapter 1 devotes special 
attention to the characteristics of the aerospace’s industry and avionics programmes. As 
the research is focused on project risk management, chapter 2 includes an introduction to 
the theoretical concepts of project management as an operations management approach. 
Specific attention is paid to project management concepts, the PMBOK, the project 
management environment, the role of the project manager, the various organisational 
structures within project management operations as well as to project management 
processes and tools. 
 
In chapter 3, the focus is on the core theme of the research study, namely project risk 
management. The chapter addresses the theoretical aspects of risk and project risk 
management, covering topics like: project risk management principles and processes, the 
objectives of project risk management, project risk management models, risk through the 
project life-cycle, causes of project failure, the attitudinal characteristics of successful 
project teams, etc.  
 
Chapter 4 contains a part of the literature study identifying common project risk 
management challenges faced by organisations in the aerospace industry and gives some 
guidance on how to deal with these challenges as well as details of lessons learnt by 
organisations that are executing aerospace programmes. Details of the application of and 
challenges regarding project risk management within the industry based on case studies 
and other relevant real-life experiences are included.  This part of the literature study was 
extensively used in the research questionnaire to compare the current situation at SGD 
with the experiences of other organisations in the industry. 
 
Chapter 5 introduces the South African aerospace industry. A general overview of the 
industry is given, including details of the main players, product offerings, major 
programmes, capabilities, etc. The chapter also includes a description of the avionics 
product development process.  Chapter 6 describes the research methodology and 
research design, covering the theoretical and practical aspects of the research approach 
as well as giving a detailed description of the research design and execution process. 
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The emphasis in chapter 7 is on the analysis of the returned questionnaires. The chapter 
includes the results and an analysis and discussion of the results and findings of the 
survey questionnaire. These results and the analysis and discussion of results and 
findings are analysed and contrasted with the relevant sections of the literature study to 
compare the experience at SGD with the experience of other international organisations. 
The analysis of results also identified cross-correlations between the various product areas 
and organisational level groups at SGD. 
 
Chapter 8 summarises the main conclusions arrived at from the results and the analysis 
and discussion of results and findings in chapter 7. Recommendations for the 
improvement of project risk management at SGD and suggestions for future research 
arising from the conclusions of this study are also made in this chapter. 
 
 
8.3. Specific conclusions 
 
8.3.1. Quality of project management at SGD 
 
Respondents’ overall perception of the quality of project management is positive and it is 
seen as above average. There is a high level of consensus and some areas are identified 
for improvement in terms of better resource allocation and management, improved 
estimation and costing models and improved communication. 
 
 
 
 
 
 
8.3.2. Quality of project risk management at SGD 
 
The respondents’ overall impression, based on the analysis of the results, is that the 
quality of project risk management is below average, as stated in the hypothesis, with 
significant room for improvement in many areas, including the knowledge level of project 
CONCLUSION 1 
The quality of project management at SGD is perceived to be above average.   
Time risk was identified as the main contributor to overall project risk in SGD, with human 
resource risk as the second main contributor.   
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risk management theory, and the application and discipline in applying principles of project 
risk management and establishing a project risk management model/ process for SGD.  
 
 
 
 
 
 
8.3.3. Knowledge of project management theory  
 
The overall knowledge level of project management theory at SGD is very good. The 
current project management knowledge level does not seem to have any negative effect 
on the status and quality of project management at SGD.  
 
 
 
 
8.3.4. Knowledge of project risk management theory  
 
The overall knowledge level of project risk management theory at SGD is of an average 
standard. The current level of project risk management knowledge seems to have a 
negative affect on the status and quality of project management at SGD. The situation at 
SGD is also congruent with McNamara’s conclusion (see 3.10) that the South African 
engineering, contracting and project management industry generally does not understand 
or utilise, in a formal and structured manner, project risk management techniques as they 
apply to the project life-cycle. 
 
 
 
 
 
 
CONCLUSION 2 
The quality of project risk management at SGD is perceived to be below average. 
Time risk was identified as the main contributor to overall project risk in SGD, with human 
resource risk as the second main contributor.   
CONCLUSION 3 
The overall knowledge level at SGD of project management theory is very good. 
CONCLUSION 4 
The overall level of knowledge of project risk management theory is average to below 
average. 
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8.3.5. Level of compliance with project risk management best practices 
 
The overall compliance with project risk management best practices at SGD is not good at 
all. Several shortcomings and challenges were identified by this research study. Project 
teams at SGD do not seem to pay enough attention to project risk management activities 
and no formalised project risk management process has been implemented. 
 
There are some “pockets of excellence” in some of the product areas where risk 
management activities are conducted in line with best practices. This seems to be largely 
dependent on the project manager’s focus on risk management or the lack thereof.  
 
8.3.6. Attitudes towards project risk management 
 
The attitude towards project risk management at SGD is very positive. Almost all the 
respondents acknowledged the added value of having well-defined project and project risk 
management processes and procedures, having a disciplined approach towards project 
risk management and following the recommended process steps in the project risk 
management process. Project risk management is often neglected because team 
members are “snowed under” with project development activities and do not have any 
spare capacity to focus on project risk management activities. 
 
SGD seems to be a good example of an organisation with open communication channels, 
although communication seems to be inadequate and not always accurate. There are also 
indications that respondents are comfortable in communicating and escalating anticipated 
and perceived risk issues. The organisation also does not have a “shoot the messenger” 
approach, as described by Pennock and Haimes (see 4.4). 
 
Many respondents indicated that some of the delays experienced in project deliveries 
could have been avoided by more proactive project risk management.  
 
  
 
CONCLUSION 5 
The overall attitude towards project risk management in SGD project teams is very positive.  
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8.3.7. Challenges to project risk management at SGD 
 
The main contributor to project risks at SGD is time risk, followed closely by human 
resource risk. The writer is of the opinion that project team members and managers 
experience time risk as the most visible project risk, but that this risk is often the result of 
another project risk. This was confirmed in personal interviews with some of the 
respondents. Delays in the completion of projects and the achievement of the project 
objectives are often the result of other project risks, for example inadequate human 
resource risk management or project scope risk management. This conclusion is 
congruent with the experience of other international companies active in aerospace and 
avionics programmes. The literature study includes several examples of aerospace 
projects that are delivered late and over budget. 
 
• The following challenges regarding time and human resource risk were emphasised 
by respondents: 
o Underestimation of effort on some development activities. 
o Overestimating the percentage re-use of previously designed modules. 
o High staff turnover at SGD, of up to 15 percent per annum. 
o Inadequate capacity due to unavailability of enough qualified and 
experienced electronic engineers and technicians. 
o Resource issues are not proactively addressed. 
o Estimates for resource requirements and activity durations are not accurate 
and realistic. 
o Only a few “champion” resources that are overloaded with responsibility. 
o Resource levelling is not successful. Excess requirement of key resources is 
a common and frequent problem. 
o Lack of a team approach. 
o Lack of engineering and project management discipline. 
 
8.4. Recommendations for improvement of project risk management at SGD 
 
The following recommendations are made to improve the quality and efficiency of project 
 CHAPTER 8: CONCLUSIONS AND RECOMMENDATIONS  
 
 Page 260                            
 
risk management at SGD: 
• Ensure that the importance of project risk management at SGD receives an 
adequate level of attention. The level of risk management effort and attention 
should be aligned with the identified level of technical, contractual and financial risk 
on the project 
• Formalise and standardise the project risk management processes and procedures 
at SGD. 
• Ensure regular project and project risk reviews. 
• Implement lessons learned, best practice programmes. 
• Invest in project and project risk management refresher training focusing on project 
risk management process and principles. 
• Encourage employees to become members of professional organisations. 
• Include personality characteristics evaluations as part of recruitment processes. 
• Promote an organisational culture of teamwork 
 
8.5. Contribution of this research 
 
The motivation for this research was based on the hypothesis that the quality of project 
risk management at SGD is of an average standard. The hypothesis has been confirmed 
through the responses received in the survey forms.  
 
The research report supplies detailed information on the current status of project risk 
management at SGD. This information is extremely useful to the senior management team 
of SGD, as well as to current and future project managers and project team members. It 
will assist them in the following areas: 
 
• understanding the process requirements of project risk management 
• supplying guidelines for proper application of project risk management principles 
• identifying areas for improvement and training requirements 
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8.6. Recommendations for future research 
 
The following recommendations are made for future research: 
 
• the development of a project risk management  process and procedures for SGD 
• a more detailed investigation into time and human resource risk as the main 
contributors to project risk at SGD 
• a detailed investigation into project risk management in the broader South African 
aerospace industry 
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ANNEXURE A: QUESTIONNAIRE DESIGN CROSS REFERENCE TABLE 
 
 
Question 
number 
Question Reference  
1 1.2.1, 2.7, 
2.12, 2.14, 3.1, 
3.17.3 
The Company/ business unit that I am part of has well-defined project management 
processes defining the roles and responsibilities of project team members within the 
nine areas of project management. 
2 3.1, 3.5, 3.7, 
3.9, 3.10, 3.13, 
3.17.3 
The Company/ business unit that I am part of has well-defined project risk management 
processes defining the roles and responsibilities of team members within the steps of 
the risk management process. 
3 1.9, 
3.1,3.6,3.8, 
3.9, 3.17.3, 
3.18.3 
The project teams that I am part of are proactive in their approach to project risk 
management, resulting in all project risk been identified well in advance and appropriate 
timeous actions taken to resolve or mitigate risk. 
4 3.18.3 The project teams that I am part of have dedicated/ appointed risk officers or project 
managers who are the “keepers of the risk”. 
5 The project teams that I am part of learn from previous experience and effectively 
prevent repetition of previously made mistakes.   
2.4, 3.14, 3.16, 
3.17.3 
6 Not applicable Omitted intentionally 
7 Not applicable Omitted intentionally 
8 Not applicable Omitted intentionally 
9 Project managers on the projects that I participate in anticipate problems and act pro-
actively, looking ahead to identify potential problem situations that could prevent the 
project from meeting its defined goals, schedule, cost, resource consumption or quality.
  
2.4, 3.14, 3.16, 
3.17.3, 3.18.3 
10 The project teams that I am part of have monthly project risk review meetings scanning 
for risks throughout the project lifecycle, at major milestones and phase completions.   
3.5, 3.16, 3.17 
11 The project teams that I am part of are effective in identifying new risks appearing in 
their analyses, which indicates that they are staying in touch with changes in their 
environment.   
1.9, 2.2.1, 2.9, 
3.6, 3.8, 3.9, 
3.13 
12 The project teams that I am part of identify risk triggers, which are signs or symptoms 
that a risk event is about to occur. These risk triggers are linked to risk events that 
precisely describe a happening that could occur, along with its associated time 
component or condition so that one can tell if the risk event has occurred.   
3.11, 3.13.1 
13 3.13.1 The project teams that I am part of utilize the following as inputs to the risk identification  
process; Scope statements, resource requirements, work breakdown structures, cost 
estimates, project schedules, project budgets, organizational structure, procurement 
procedures and historical information. 
14 The project teams that I am part of use the following techniques to gather information 
during the risk identification phase; Interviews, brainstorming, nominal group technique, 
Delphi technique and status meetings.   
3.13.1.3 
15 The project teams that I am part of use the following as sources for input to the risk 
identification process; Project sponsor, project team members, stakeholders, technical 
experts, customers and end-users, vendors, other project managers and people with 
previous experience.   
3.13.1.2 
16 The project teams that I am part of utilize project risk management and analysis 
software to support them in determine risk ranking or status in terms of risk type, impact 
and probability.   
3.17.2 
17 The project teams that I am part of utilize some of the following techniques to analyze 
risk: brain storming, sensitivity analysis, probability analysis, Delphi-method, Monte 
Carlo method, decision tree analysis, utility theory and decision theory.   
3.13.2.1 
18 3.13.2 The project teams that I am part of use the risk analysis phase to; increase the 
understanding of the project in general, identify the alternatives available in delivery 
methods, ensure that uncertainties are adequately considered in a structured and 
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Question 
number 
Question Reference  
systematic way and through direct examination of these uncertainties and risks, 
establish the implications of these on all other aspects of the project.  
19 The project teams that I am part of reap the fruits of effective project risk identification 
through; improved communication, better information, confidence that the true 
implications or uncertainties and risks have been examined and incorporated into 
project plans and that contingency plans were implemented to mitigate risk impact. 
3.13.2 
20 The project teams that I am part of effectively utilize risk maps, indicating probability of 
the risk occurring and severity of impact on its two respective axes, to prioritize project 
risks. 
3.13.3 
21 The project teams that I am part of use risk prioritization to cull from the long list of 
identified and analyzed risk to prepare a short list of risks that will be actively managed. 
3.13.3 
22 Risk prioritization is driven by expected loss as prime criterion on the projects that I am 
part of with other criteria such as urgency, the cost of mitigation or the catastrophic 
nature of a risk event as second criteria.  
3.13.3 
23 Project risk monitoring activities on the projects that I participate in include monthly 
reviews of progress on action plans, redundancy and mitigation actions, to ensure that 
the desired level of progress is achieved and maintained. 
3.13.5 
24 The project teams that I am part of use several types of metrics to monitor progress on 
risk plans, Incl: monitoring expected losses for your managed risks, reviewing the 
number of risks successfully being prevented and reviewing the number of impacts 
successfully being mitigated when risk events occur.   
3.13.5 
25 Risk management activities are the centre of attention at the project progress and 
review meetings that I participate in. Our project managers review the list of top risks at 
each meeting and the group decides on additions to or removals from this list.   
3.13.5 
26 The risk management status on the projects that I participate in is reviewed with senior 
management on a regular basis. Our management utilizes risk reviews as health checks 
on our projects.   
3.13.5 
27 The project teams that I am part of use the risk response process to develop an action 
plan for each risk that they decide to manage. 
3.13.4 
28 The project teams that I am part of prepare action plans per risk ensuring that each risk 
receives and actionable plan for resolving it, covering the objective, means of measuring 
when the objective has been achieved, a completion date, a responsible individual and 
allocated resources to complete the task.   
3.13.4 
29 Project plans on the projects that I participate in are updated with changes to schedules, 
budgets, or other elements of the plan when requirements are changed within the 
projects that I participate in.   
 
3.13.6 
30 Risk “reserve” provision (Time and money) has historically been adequate within the 
projects that I have participated in, resulting in projects been completed on time and 
within budget.   
3.13.6, 3.13.7, 
4.5 
31 The project teams that I am part of are well disciplined in their development approach 
and this discipline is evident in the number of projects that we deliver to specification on 
time and within budget.   
3.17 
32 The project teams that I am part of are effective in managing subcontractors, resulting in 
on time and at the required quality standards delivery of all subcontracted deliverables.
  
2.10 
33 The project teams that I am part of have a good understanding of their subject fields and 
the interdependency and interaction with other disciplines. 
3.17.1 
34 My senior management gives active and continued support necessary to achieve 
project goals.   
3.5, 3.9,  
35 My senior management makes policy and procedural changes (budgeting, planning, 
and control systems, reporting and authority relationship, etc.) needed to conduct 
effective project management.  
3.16.1 
36 3.16.1 Project organisation structures, planning, and controls within the project teams that I am 
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Question 
number 
Question Reference  
part of are compatible with the project situation, the philosophy of the project manager, 
corporate culture and objectives.  
37 Members of the project teams that I am part of are assigned to the project with 
consideration and regard to appropriate skills and experience.  
3.16.2 
38 The appointed project manager on the projects that I participate in is held accountable 
for the entire project, and the responsibility, expectations, and authority of the project 
manager is clearly defined.  
2.9 
39 The person in the role of project manager on the projects that I participate in has the 
background, skills, experience or personality to lead and manage the project.   
3.16.2 
40 The projects that I am part of are treated as systems. Elements and processes of the 
project are well integrated. Hardware, software, resources, and facilities are viewed as 
system components that are interdependent on the projects that I am part of and 
contribute to the successful achievement of the project objectives. Emphasis is placed 
on project objectives, rather than individual activities.   
3.16.2 
41 The project manager on the projects that I participate in attends to the human/ 
behavioural side of projects; he or she builds a project team, helps team members 
understand the project goal and inspires them to work together toward the goal. 
3.16.2 
42 There is adequate communication in the project that I participate in. There is a high level 
of information quality, accuracy, data collection and documentation and adequate 
distribution of information to those who need it.   
3.16.3 
43 Sufficient meetings are convened to collect and disseminate information on the projects 
that I participate in. Reviews delve deeply enough and ask probing questions. 
3.16.3 
44 The end-user or customer participates in the planning/ definition/ design/implementation 
process on the projects that I participate in. 
3.16.3 
45 The project deliverables are well defined on the projects that I participate in. There is a 
formal definition of technical requirements, tasks, and project scope.   
4.2 
46 The project team is familiar with the user's operation and effectively constructs a design 
that relates to user requirements on the projects that I participate in.   
3.16.3 
47 Estimates of resource requirements, activity durations, and completion dates are 
accurate and realistic on the projects that I participate in, resulting in availability of 
required skills and capacity when needed. Estimates are made with regard to the 
experience of the workers on the projects that I participate in.   
3.16.3 
48 People familiar with details and problems prepare estimates on the projects that I 
participate in. Those responsible for the work are involved. 
3.16.3 
49 Project schedules are readjusted to allow for lost time or the learning curve when project 
personnel are reassigned on the projects that I participate in.   
3.16.3 
50 I believe that successful projects will create more business opportunities including new 
development projects. 
3.17.3 
51 I believe that effective risk management will increase the probability of project success. 3.17.3 
52 The project teams that I am part of are focused on the successful completion of our 
projects and are motivated to achieve the project objectives.  
3.17.3 
53 I will communicate and escalate all risks that could have a negative impact on the 
success of the projects that I am part of. 
3.17.3 
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